Document made available under the 
Patent Cooperation Treaty (PCT) 



International application number: PCT/JP05/004565 
International filing date: 15 March 2005 (15.03.2005) 

Document type: Certified copy of priority document 

Document details: Country/Office: JP 

Number: 2004-073322 

Filing date: 15 March 2004 (15.03.2004) 



Date of receipt at the International Bureau: 28 April 2005 (28.04.2005) 



Remark: Priority document submitted or transmitted to the International Bureau in 
compliance with Rule 17.1(a) or (b) 




World Intellectual Property Organization (WIPO) - Geneva, Switzerland 
Organisation Mondiale de la Propriete Intellectuelle (OMPI) - Geneve, Suisse 



B ^ H # It )t 

JAPAN PATENT OFFICE 



SO #A m # O 



nil 



$ tL T ^ 
^ i: ^ IjE HJ§ 1- ^ o 



l ± F IS (7) SI 



t; rd *fe $ n T 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



,'11 m B B 

Date of Application: 2004¥ 3^150 

m ii # ^ 

Application Number: ^f)ll2004 — 073322 



la- ^ 

The country code and number 
of your priority application, 
to be used for filing abroad 
under the Paris Convention, is 



JP2004-073322 



Applicant(s): 



Commissioner, 
Japan Patent Office 



2005¥ 4;!13S 



I 




[ftpff xampff] 



H15-2364Y1 

A61K 31/517 

C07D239/72 

C07D239/84 

if i«iiR!^mgP:Rj^fflrT±^^ 1 1 8 8 mmmmxmn^^n m 
+ M Its 

if iM]LB,s^^e^^^fflrT±Jf 1 1 8 



8 t^faSI@IXIIt*T^^?± m 



mmmm:Mm^^mr±ni i 8 



8 t^failglXllttst^a g 



if lM]m,!^^a5:^^fflrT±^^ 118 8 

000001029 

0 0 8 U7 
21> 0 0 0 P3 

I 1 



[msm 1 ] 
^ (I) 
[fbi] 




R^tt t H a ^ >^ t a mm^ l < ti^t^gi^<?^®t*-F ^^i^ ^m-t) x-m^ i--r 5 ) 
immn 2 ] 

[m^m 3 ] 

K^-b^yi<mW.TX$^ . r2 > ^ ^ :x ^ T ^ lt?l<Jl 1 Ifitt^ 2-t 5 ; ^ ^ > 

i^iifl^ t fz It ^ c^mm^&sizff^ ^fi^u. 
immn 4 ] 

[if ^Jl 5 ] 

rS^^'MI^^ L < ti#g»<?> f ') JiX3h^m^m 1 --3 <?:>v^-f ti^Mc 2-T 5 J ^ 

\mm% 6 ] 

R3*«gj^^ L < ii^^gJt<?>-r -^^T♦3^sM5|<JI 1 --3 cov^i*ti*-icie«<7>2-T ^ ; ^-y 

R^MMI^^ L < tt#gm<7>7 i::^^bT^^sf Jl^Jl 1 --3 <?> tl IfiK 2-7^ 5 ^ ^ 

[if ^Jl 8 ] 

R3;6^'gJ^ ^ L < a#gj^<^ ^ ^7 n T ^ . t L < \t^^m.\^^i^ ^ u T jI Y - jI ^ fz 

itmrn^L < iti¥m.m<^mm^mmmmx$^^mmn i 3 c7>v^-f ti)b-icie«c;>2--F ^ j 

[if ^Jl 9 ] 

I'^fi^ii 'I ^ T g 1^ ^ ti ® rfft T ^ ;u . ^ ^i. ^ ^> X mm ^ ii fzi^m-r 'I - Ji . ii 

>v ^ >- Tgj^ ^ tif- T 'j - ^L. . ^ v-K^ >■ Tgj^ ^ t a ^ ^1. ^ 

>^ ^titzmm^M.Wkmmx^h%%i^vk 1 ^ s <?5v^-f ti^j^tcie®<^2-T 5 ; ^-i- 

[M^^JI 1 0] 



^ 'I ^ X'Ui^ ^ nrziB^m-r 'I ^ 'I -^^ ^m^m 1 s ^\^'frii]^\zmm<^2-y 5 
im^m 1 1 ] 

[m^m 1 2 ] 
[it^Jl 1 3 ] 

[if >f<Jl 1 4 ] 

K^-b^i7 t^^ xm.m^ iirzmm^mmmmx3h^mi^m 1 s <?)v^-f ti*Mciet£c7)2-7' 
^ J ^i- ') > m^i^^fzit^ ^^mm'r^'Sisizfi-^^ n^u. 
mmn 1 5 ] 

iH^^jit'^i^ > ^ 'ixum^tiTzmm^mmmmx^^m^m 1 -8<7)v^-f ti)b-icie« 

[if jRJl 1 6 ] 

R^;!j^-gi^^ L < iii\^m.m^iSim'r >i ^ ^iyx^h^m^m 1-^15 co\^-ftit^izt^m<^2--r 
^ J ^-f- 'j y m^^i/f^Tzit^comM^mizm-^^ fi^u. 
{mm% 1 7 ] 

R^*«> h ^ i^X^^m^M 1 1 5 <^\-^-ftih^\zt^m<^l-'r $ ; dr-^- ^/ 
[If^l^Jl 1 8] 

m^m 1^17 <r>\^'frit)-\zmm<^i--r 5 ; ^-^ ^/ ym^^i^^rz\t^<r)mM^^\ztf^ 
[if jl^Jl 1 9 ] 

if 5|<JI 1-^17 <7>v^-f ti*Mciei^<?> 2-T 5 ; ^-^ y >; >i^ii# t rcii^<?>^ii^a5ici^# 

^ tl^J^^'fr^/i^^^ i: LT#*i-^ * X.t^>^*:^X^- ^ (PDE) -IVffiSSlJo 
[lf5|<Jl 2 0 1 

M?I<JM 1 1 7 <?>v^-f ti*Mcie«<^2-7' 5 J ^-y-f >ifii#^ ti ^ (T^^il-^fl^ ic s^g 

^ tl^ ^^1r5^S^5t L T #1r-t -S * ^ * ^ - (PDE) - 1 V<?> ^ lllc M "t ^ ^ 



[ 0 0 0 1 ] 

:^^BHfj:. * X* i-* :^ ^ --If (PDE) - 1 Vffl.S fFffl % -5 2--F 5 J ^ ') y mm 
[ 0 0 0 2 ] 

'if^^i}^^. ^<<7)t->i=Ey^nUiKM<^Wi}^. UHlia 1*1 — )X > >v -b > i^* ^ - T ^> t ■r' ; 
>- > 3 ' . 5 * --^t ^ >y ^ * X 7 a: - h ( cAMP) ^ fzlt J > ^ ' , b ' --^ ^ ') 
<v t ; * :^ 7 a: - h ( c GMP ) (r)mm'k ^ Z tlz ^ ^ ^ coi'^m^ ^M-f ^ Zti)^ 

ii^^^mii . PDElc J: o Ttf o t^oT. PDE^PISi- § 3 t ti. 3 ti *H — 

> >y 42 > ^ -^'il/S^ ^ -tt ^ c ^ ic -5 o PDElc t T ic 8 ft </) t V A 

i¥ a -t -5 3 i: 6 ijMc ^ tl T *D . T V -^W ASKa^ 'SrPDEPaS^Jtt. ^ "F V 

U>X« • 7t — "^nai/:^^!. • ^t-faox (Trends in Pharmacological Science 
) . 1H0¥. ^im. p. 150 ; |B]. 1991:^. mi2#. p. 19 ; 5 ^^^&^^M ^ 

>^^7!7^L- • — ^- — >-3>7x (Biochemical & Biophysical Research Commu 

nications) . 1 9 9 8 ^. ^ 2 5 0 ^. p./51] o 
[ 0 0 0 3 ] 

h ^ > mmm^^^m^^ ( icam) ^<?>fflflaff «^T<?>^mi: ^ tiic^i § m < mm 

WM ^ < : ^ - • iry' • t U ^ ^ ^ - • "F > K • -b ^ - • ^ ^i. n x - (Jo 
urnal ol Molecular and Cellular Cardiology) . 1 9 8 9 ^. ^12^ (Suppl. II) . S61] 

o 

[ 0 0 0 4 ] 

■5 ^ — ' :r. ' V— -7^— '^y-'r-iV^i^-BiyX'-yir— ^— 'Ty^y 

\^ V ■T 7^ {'\ . J. Torphy in Directions lor New Anti -Asthma Drugs) . nzT.- 
-r - >i ' ir \i - >i ( S. R. 0 • Done II ) . 1 9 8 8^. p. 37. \^ >i - (.Iw 

khauser-Ver 1 ag) ] . %m^'Mm<^m%\t . %mil^M^<r> ^Tz ^mmx ^ ^ . ^/i'L^^M 

znhiR.u'^mw^^^^'^mmwxxt. it tTPDE-iv^jnAMPc^^^it^tcr^jf-t^ z 

hij'BH'Jjij-lc'SroTv^^o t^oT. PDE-IVM^^eS'^ffi.SSiJli. 
[ 0 0 0 5 ] 

FDE-lVFflS^ja. cAMP±#^ff -7 Z i: ic J: ^ . TNFa . ^ > ^ - a ^ ^> ( IL) -8#<?^ 
tl ^ 5^;lEjxl4S#<^ii® • a^Efb^l^ih L 7 ^ C h ;b*aHlf^ I5ljx.ti\ TNFati. ^1^ 

;^2/^gW*fflfla<?) > >- - >i&fb^^i^{B:T ^ ^ > >- - ^ftJjittSIJS 

-->-3y (Journal ol Clinical Investigation) . 1 9 9 4 ^. 1194^- p. 1 5 4 3 ] o |bJ tile 

(Nature Medicine) . 1995¥. mi^. p.21i:|Bj. 1995¥. mi^. p. 244] 

o 

[ 0 0 0 6 ] 



B -j- !i • i^' ^ — -j- Ji • :t • T — ^ i y i ^ >v • ir — tfy X (International Journal 
ol Artificial Organs) . 1998^. ^21^. ^ . II ; ir y ^ n - - -j- - y y r - v nr - ^ 
u (Oncology Nursing Forum) . 1 9 9 2 ¥. ^19^. p. 4193 <> o T . PDE- 1 ViSSJiJ « . 



PDE-IVFI^^J*^\ #ffl^'jE<7)t^*^ t Tafe ^ . -i^ '14 # ill^ t ^^ . )^ # 1* M 1% t ^ 

tiTv^-g) liy ^ — — X ' iy — -y >i • ir~f • -7 T — X2 i; — (Japanese Journal ol 
Pharmacology) . 1 9 9 9 ¥. ^79#. p. 4 7 7] » 

Dt^tiTv^-g, ly i- Ji ' ir ' r:^ y - (Journal ol Urology) . 199 ^160 
p. 9 2 0 ] » 
[ 0 0 0 8 ] 

2-T 5 J ^/ '} y mmi^^^ts^^j±m c^fficmi^m) . fummm (^tfp 

2 #M) . PDE-lvmSSiJ (!ff fF^S^ 3 #M) . 4^ y / ir-y-fx2^ ^ y^^^ 

^mmm (#fF^i^4 #m) . txmm cnf^^mb^m) . h ^> h ( 

inff^m 1 ] ^BH 3 9 - 2 5 0 5 0 -^i>ffi 

[iff fF3C 2 ] S 1> ^ m 9 3 /0 7 1 2 4 ^ > 7 U -v h 

[^f fp^i^ 3 ] mm'Af^m 98/2246 0 7 u >v h 

[^f fF>C»c4 ] gr^l>^^ 9 8/5 0 3 7 O^^^yy U N 
[ifffF^S^5l Tttgifffp^e 1 5 6 7 5 8-^HHIffl» 

[^f fp^i^ 6 ] mm's^mmo 3/2 6 6 6 7 7 u n 

[^f i^^S^ 7 1 ^ff ^¥ 6 - 3 2 4 4 3 7 
[ 0 0 0 9 ] 

^^mn^B^it. PDE-iviasfFffl^*-t-5 2-T 5 ; ^-^ ^/ 3 t 

[ H ^ ^ ^ V* -t ^ i6 <?> ^ s ] 

[0010] 

:^f&BHtt. lilT^ (1) ^ (20) ICli-t'g.o 

(1) it (I) 



^ ^ ^ L . 



[ 0 0 0 7 ] 



[0011] 

[<b2] 



R' 




[00 1 2 ] 



i& ^* -F ^^ ^ ^^ . m.\^^ L < lti¥M.i^<^i^'^k'r 'I — >i . H 4; L < li # g 1^ <^ {& ^* "f 

(2) R^*^~R2fr^-[B]- t liS)5r o T TK^j^^ . > ^ ^^ t /cli ^ T Jo ^ Busfi (1) IfitS 

(3) K^i}^y^mm^X^3h*) . R^ij* > ^ ^ tJ :x ^ T^lo^ HUie (1) iet^<?> 2-1" 5 ; ^ 

(4) R3*«Bmt L < li#gJ^<?>^#]^«*m*T^fc^Huie (1) - (3) <7>v^-f t^<,^^c|e 

(5) R2^^-gf^4; L < tt^l^gj^<7>t" -J >ix^s^^mm (1) (3) <?>v^-f t^*Mclem<?5 2- 
-^ 5 ; ^ V' > i^ip # ^ ti ^ ^ 11^ icl^ ^ ^ ti § ^ o 

(6) R^^^-gm^ L < tt#gt^^-F 'j -^bT#>^ituie (1) (3) <T)\^-rrLi3-\z$^m<^2- 

(7) R3*«g}^t L < li^NgJ^<?>7 3, -JiX'3h^mi^ (1) ~ (3) <7>v^-f t^*Mc|e«<?5 2- 
-r 5 J ^-h'/') ymmi^^rzit^comm^^izff^^n^u. 

(8) R3;b^-gt^4. L < tt^l^gf^<^ >• n -F ^ . gf^ 4; L < tt^N gj^<^ > a "F ^^ ^ - 

^^ t fciigm^. L < iii¥m.m<^mmx^mmmm'^'$y^m$^ ( i) - (3) <?5v^-f ti^j^cism 

60 2-T 5 ; ^ 'i y m^i^^ tz \t ^ <?^^ll'¥^e5 ic fF# $ ti § 

( 9 ) R 5 i?^- ^ ^ ^ T g ^ ti {& a T ^ . 7!7 v-K ^ ^ T g $ n i& M -r >v =- 
>v . ti >v if.^iy-^m.^'^Mz-r - . ti >v it.^iy'^U^-^fifz^^l^n.n.M^^tzXtii 

if^^'y-^m.^^fifzmm^nm.mm'z^^mt^ (i) (o <7>v^-tti*-iciet£<7>2--r ? 

(10) R^**^^^ #~^^Tgf^$ tl/cffi;^*-F^^^^^T'^b^BulQ (1) (8) -f ti i?- icK 

(11) R^**^ ^ TgJ^ ^ tlfc-F V - ^1. -5. Kie (1) — (3) cov^-f tDb^lcietS^O 

2-T 5 ) ^-y-f > t a ^ ^^ii'T^fi^ # 5 ti^^c 

(12) R5i?*^;u vt^^i^T'gJ^^ 3:z^;UT^|^>Stfiie (1) ^ (8) <?5 v ^ tl i?- tclfi 

2--r 5 ) ^-y-f ym^^w^fzxt^ <^mi^^^\zm:^-^fi^u. 

(13) R5;b*^ ^^ Tgm^ ti/i^#^M*i^aT*>-5 Htiie (1) (8) ^ov^i'tub-lc 

ie«<^ 2-T 5 ; ^ 'j > Mai# ^ \t ^ <T^mn.'^^\zm:^ ^n^u. 

(14) R^^^^^b vt:^^ Tg|^^ ti/i^|I^5t«^i«aT*>-5Htiie (1) (8) <7y\^-ftih-\z 

ie®<7) 2-T 5 ; ^ y > s \t ^ o^mn.'^m\zwt^^ tL^u. 

(15) R5i,*^;u .K^^- > ^^UT'gm^ tl/i:flg^5t«lfem*T'^feSHUiS (1) - (8) ^v^-f 

(16) Rfi^?*gJ^t t < li#gm^®'^T =1 T^^Suie (1) (15) c7>v^i*ti)b-lc 

( 1 / ) ^ V ^ ^ ^m%^ ( 1 ) (15) (DX^-ftiii-Xz lem <?5 2-T 5 ^ ^ V > |^ 

(18) SuiS (1) (17) <Ty\^-fmi-\z%^m<^l-'r^ J ^-j-^/ ') y mWi^^ fzlt^^rymm 

(19) Huie (1) (17) ti)!j-icie«<7>2-T 5 ; ^/ ymmi^^tzit^comm 

(20) BUie (1) (17) <7) v^-f tl*Mcie®<^ 2-T 5 ; ^ >/ 'i > H^i|# t iJ ^ <^^II 
[0013] 



[0014] 

( i i) ^m-r >i ^ 'I TkU mk-r >i ^ ^ <r)m^T >i ^ >i t L T t± . fj x. liVS^ 1 ^ 1 

^[•f hid. J; *) M # fl5 icii . > ^ . 31 ^ . -7'X2 \^ )i ^ V 7° a ;u . ^ ^ o 7' a Ji. 
, -f ^ )i . %ti--f ^ >i . [tx[-~f ^ >i . ^ x=i -f ^ )i . Ji 

, :t y ^ 'I . iy ^ u -^^ Zy =^ )l ^ ^ iy >l ^ ^ u ^ ^ iy )l ^ -y' )l , X2 --^ ^ 



( i i i ) >■ n 1- ^ ;b ti Su IS ® 1" ^^ ^ ^^ ( i i ) ^ 7 . V^'\k<^ ^ (^^^-f o 

(iv) ^-^u i: LT ti. m z.\t)^mW^l-- \^<^ m^mM . 9^nmM^ L < \tm'\k<^ 

( V ) r2 T )l ^ )l Itmt^^B.'r )l =- >l ( i V ) 7 *> . i« -t^ <7) 4, <7) ^ ^ „ 

(vii) ^^mmmmmt Lxit. m^itmmmr. mmmi^Rz/mnm^t-^mitfi^ 
rzr.m^rzitE.m-\±xmmmi'. m:mmi^Rummw.m-^mittL^^Mti: < im<^m 

y — Jl , ti ') ^ i^' — )l , t" ') 9" — Jl ^ ^ J Jlx , -f V ^ ; 'j --b . 7 5^ — . ^ i- 
^/ <) )l , cif- ; cJf- 4t 'j — ^L- . -;(- V ^ 'j ^ , >- > ; ij ;L- , U ') )l ^ ti y Jl ^ 

5 5^ . h M T . h ^ '/ ') 'i . — ji . 7 . 7 ^ -^f ^ . ^ t 

. :t^-^ 'I . -f > H . > 5^ >/ "j ^1. . 5 y ^/ . ^ 'J . 

'/ h V T 'j . > ^ 7" y >; . ^/ ^ M . '/y ^ . y' ') 



rz^m'^rz\t^m'\^xmmw.i- . mm.w.i-]kumnjf.=f-t-hm\tri^^y-^j: < \m<r)W. 

^1. . t° --^ i^* . f ."u . f V — . t Jt. * ; . t — -"t- . ^ 1 Ji. ^ 

; . "^f- ir >l — )l ^ =E \:£ ^ iy J ^ * t f . t f V — ."U . -7^ h 7 t 

K t: 'j ^Ix . h V t K ^ ^ -"b . -T^ h ^ t H V ^ ; 'j --b . -T^ h V t K n 7 -7 ^ 

;L- . -7^ h ^ t K a f ^ -rz Jl, , >=~ t K CI > 7 ^ -i:^ ^ # l-f lb tl -5) o 

( i X ) g {& I' ^ . g >- ^ a T ;b ^ . m\^^WiT >i ^ =- )i . -r )i ^ 

U > i>* :r ^ i> . tl >l ^< A >l ^ ikikT >l ~ >l . f^Wi-r >l ^ — >l . ^I^T )l ^ iy il >l 
— >i . J ^ tzlt 'J ^B.T >i ^ >i il >i ^ < "E A >i ^ ^r^-r >i ^ >i 7-^ >i y ^ — >i ^ ffi: t >i ^ 
)l 7^ )l t-^ — )l , i?^:,'^^ )l ^ >l =F if . T ') — )l if ^ iy , T y )l ^ )l if ^ y- , T u ^ )l ^ 

. il )i t^^'^mt^m^^htL^) . um^ t < \ti^m.m<^^m.-r )i ii j n imm.m 



Um-r ^) - >i\zis[-f ^m.m^h LX\t . |B] - ^ M 'Sr o T . #0 ;c ti' gj^^ W 3<?> ^^ a r 

4; t < \ti^m.\^^^ ) t^xx > '^ihT >v ^ ivT ^ ) ( M a t ) % tzxt '^ik-r >v ^ >v -r 

[0015] 

->v. T ^) - >v ^ ^^Mun^mmMmm^u^m^xt^n^rLmi^'^^ "f^^ (i) . 

>\. ^ 'VJk'U'&.'^'r ay^'^T )V ^ >v^9f (ii) . ^I^t y — >v (iv) . 

-^U (vi) . (vii) Jk-U^^m^nmmm (viii) i:[B]«T'*>^o 

f&^T' =! ^ i/ ^ .t' — ^i^ . ) %fz. \X -J '^.Wk'r >v ^ 'X^T % ) ^ ^ ) ^TzXt'J i&MT' 

^ --b :^ --b ^ t --b . {& ?fft T --b ^ --b 7x 7 ^ -r^ , {^WlT )V ^ ^1 7.. Jl Jl Z/ {& 'I ^ 

'I ^ t (T) i^'^ikT Ji ^ Ji It . mt^i^'i^-r Ji ^ 'I ( i 1 ) i: fB] ft T ilo § o . a -F ^1. 

^ 5 ; ;^ ft M T ^ ^ 1 ic tt ^ 2 o CO ft -F ^ g|5 ti . ^ ti ^' 

tils] — T-tM'SroTv^Ttckv^o 
[0016] 

ft,^-^^^^-^^ i: L T . M ^itikM^i--^<^ &.mvi^ rz\t^nmv^<^ t ^ - Jit^m 

l-fhti. J; *) M#e^lc a . 3--:^^ — ^1^. S-'O^-;!,, 3 — s dj- ^ - ;u ^ 4-> 

hn. J; M # 65 ic \tt->\^ % . T >i . y'u i^' t — >i . -y"^ ') . -i v v" ^ 
[0017] 

T — Jl. :t ^ >- . T ^ jL- ^ ^1. . T "7 ^ )l :t ^ >■ Jkl^ 'T u Jl CO T ') — Jl It . HU Ifi 

-F 'J - ;b ( V i ) i: |B] T § o 

T ^ 'I ^ 'I RU T ^ Jl ^ 'I :t ^ >- CO T 'I ^ L :^ It . mt^i^'i^T 'I ^ 'I ( i i ) <7) 

[0018] 

. -7 r ^-^ ^ AJ^. ^ X aM#<?> T ^ ±M^W^. tji.$— ^aj^. 

^X-fhfi. ^il^eS lcfF# ^ tl-g) T > t — '^7 Al^ i: L T l± . #J;e.lJ7'> t — '^7 A. -t^ h ^ 

. f^Ji ii~ t * 'j > . 'j >^<?>N-^nj^ij»#i-f ^>ti. ^il^Wici^g^ ti-g, T 5 ; ^ 

^ i: L T ti . #1] ;i t J 'j > . y . ^ ^ - >VT =) —y ^ (Ty \^'mUf)*WX-f htl . ^ 

o 

[0019] 



)Xic. it^m (1) <7y mm.'A\z \^ X mn-f 

m^<^i^m. flft H C fiJ X. li\ -7'x3^ ^ ^ i -f • r ;b - 7- 7x • > • ir-if-v^ • >- > 
-h^-x^H/ifx (Protective Groups in Organic Synthesis 3''^ Edition) . ^''i — > (T. 
W. Greene) # . a > • "7 ^ 'j - • t > H • +»■ > X • -f > - 4< U ^ -v H (John W i 1 
ey & Sons- Inc.) . 1 9 9 9 ¥##M: ^<?^^Slc ftf C t Jc tcM^t-t -5 3 i: ib'T 

MalvS 1 

[ 0 0 2 0 1 

[its] 




[ 0 0 2 1 ] 

(5t4^. r2. r3. R5a;^^R6ii^ ti^'tittiifi i: Ib]^T*> ») . R^ ^ L < tt# 

iOflillst^^i^S^^-t) 

fb^t/ (III) li. fb^t/ (II) ^MU^. [-^bM&<^Um^Ur . W20^«<?>N, N->^* 
^ * ^^ A -F $ H ( DMF ) t jxft^ ^ -ii ^ Z t iz ^ m ^ Z t t^X § ^ o 
[ 0 0 2 2 ] 

mUlt fx fZlz '\± -^^ ^ ^ X tilt -f iiX ^ B: < . ft icFI/^^ fi^ <7)T ti 
^IJ X h 7 t H a 7 ^ > ( THF ) . X :x ^ :x - . 1 , 4 - ^ ^ > . > h ^ :x 

i^* i: L T li ^ ^ ^-M V 7° a 5 K ( LDA) . ^ 'y U ^ h ') ^ =F fii^ ') 'i 

) T ^ \^ m^km^^ ^ Z t ti^XB . L < liLDA^fflv^^S 3 i: ib*T'# 

[ 0 0 2 3 ] 

ixmit-n-^D 'ccom^um. w^Lnt-n "cicfcv^T. ^^t- ^ nmmnmx^j -t 

fbn-i^ (ID tirt5M)XD°D hLX . t/itt4-7'n ;U :a-n 7 ai J - >l (rtiMIXD°D) J: ^ 

. i> ^ (50 t K n ^ c7) ^ fb vS C 150 ;c . 7° n -i^ ^ • r ^L- — 7° X • > • — 

if z:. ^ ' >'>-bS/X^X/iR (Protective Groups in Organic Synthesis Sf'^edition) 



. r 'j - > ( T. W. G r e e n e ) =g . 3 > • '7 'j - • T > K • +^ > 7x • > =3 - u ^ ^ 
■y F (John Wiley & Sons Inc. ) . 14 5K (1999^) ^#M] ij L < li ^ iilzm c fzfj m 

xn2 

(Journal of Heterocyclic Chemistry) . 34^. 385K ( 1 9 9 7 ^) #M] ^fcli^tilcli 
[ 0 0 2 4 1 

fb^t? (V) It. it^m (IN) ^vS^tt'. l-20^«<?>i^*l¥ftT. l'-20^«<?>-fb^i^ 
(IV) JxJtv^ i±-5 C J; C -So 

1^J X. fjTN, N->^^ > ^ ^L- T -fe h 7- 5 F ( DMA) . DMF . N- > ^ n 'j H > . > ^ X * ^ 
iy F ( DMSO) V^ffl -g, d i: h^X % . ^ t L < liDMA^fflv^ ^ C i: t^X % ^ . 
[ 0 0 2 5 ] 

tert-:^h^>' H^^fflv^^Ci: i)»T-§ . L < lij^i^^ A ^fzlt^m'tiy O 

jxm-it^uij-^na 'ccom<^um. ^tL<iii6o °cizis\-^x. b^t^^nmmnmx 

[ 0 0 2 6 ] 

fb^i^ (IV) ti rti Mix D°D i: L T . ^ ti <7> [I^IJ X. . S^- ^ - • 7- • - ^ 

— v^ ' ^ 5 X h - (Journal of Organic Chemistry) . 57^. 2 4 9 7 H ( 1 9 9 2 ¥) #M 

] < It ^ tilzm C fz^fj'tilz ^ *) Z tij^X^ 

fb^^ (viif) a. fb^ij^ (V) ^mm^. i). i-^ivMmc^umjkz/ii. ni-^rMmc^ ^< ^ 
^ ummi^ur . w2o^«<?>fb^i^ (vo ^rzit (vio tjxft^^i±^zt\z^*)m^ 

Z t t^X B -5 » 
[ 0 0 2 7 ] 

fJ;ilJ7'-bh — hVJi.. >5'>' — 3z 9 J — )l . i; ^ X2 u ^ 9 y . [ , u u 9 y 

, ^7 n n A . DMA. DMF . i-' ir ^ > . THF . :x ^ :x - ^ . y 7° a f :x - 

•7^ --U . > -If > . h ;L- 0^ > , ^ >- U > . W, W-iy ;^ >l ^ ^ 9' '/ ') iy J y . ^ 'I U ') 

x<7)m<^mm^^it^X)^^LrzU^mv^m^^^ z t . *t ^ l < ity^^t s^- 

<50 l^t2vg:^v*^fflv^ S C t )b»T't 
[ 0 0 2 8] 

i^* t LXlt. t° 'j i^* > . h >; :3i ^ 5 > . N- > ^ t * > . N- > ^ t° --^ >; 

> . t° ' j > . f -< ^ > . S ^ ^ ^ . ^ ^ ^ . }^ @^ ^ ^ ^ A . )^ ^ h 'j 
^ A . j^^Tka-^ I- ') ^ y^mit+ h 'i ^ A . *^fb 'i ^ ^ A . ^^fb^ 'i ^ A . 'i > 

'j ^ A . h >; ^ A t er t-7> ^ >• K . 1, 8->^^ T -^^ If' >• 7 a [5. 4. 0] - 7-^ > ( 
DBU) . ^-M V 7° n t° ^ ;i.T ^ > V^/f! ^ 3 i: § . ^ ^ L < a)^^-^ h ^ A 
^fflv^ ^ Z i: ib*T§ S o ^is. fb^t/ (Vii) ^fflv^^SJt^li. J^*^ ffl < T t =): 

o 

[ 0 0 2 9 ] 

^ ^ un^m t Lx It . ^ < ^ uM t L X m X. itmm ^ u . h y >i irr^m 

^ 'y u . h ') X ') y T ^ \- y ) iy' ^ iy' u JkZf ^ CO -^r X3 u 'I u tju 

fflV^m^^ ^ z t t]^x B . miiiT t Lxit. mx.it h ') y ^ - 'I i y . i , i ' -t^' x 

J ) -y' 9 y . -{tx{--f ^ >i 'J y :^ — >i ^ y . 2-(:x-tert--:^^^u*X7 



Jl 2- {>' >■ ^ X=i ^ Jl t-^ 7^ y i J ) ]:f y - Jl f^\^ ^ Z t t^^'X' B . Zilh'^ ■'^ 

1,1 * - \£ 7^ y 31. — fi :^ y -i >')7aca-b>>''^'nia>\°^>-' 

[ 0 0 3 0 ] 

fb^t? (VI) (VI 1) amiXD°c i: LT. S/!:ttl>^<7>^a CfJ;tlJ. ff^M 

<b^¥^^M. 12^. H*ft:<¥^^ (1978^) =t L < li ^ tl ^ C f-^^vS ic J: # ^ Z 

fb^il^ (la) li. it^m (VIII) W2 0^Mc^^lfe i: ixlt^^ ^±i>zh\z^^ 
[ 0 0 3 1 1 

m^ltmm. m&itikM. ^uvnts'lU. >^-^7aa>5'>. l, 2-^^* n a :x > . i^^ :t ^ 

THF. ^ ;b ^^ffi v> § C ^: § . ^ t L < ttft^^ ffl § 3 ^ /b--T § -5 o 

g )^ T T -t § o 

[ 0 0 3 2 ] 

M:M<^f<t) *) izm^lt. N--/a t Zlt <m^ ^ \' . a K > h 5 H . ^fb^- 

^ * ^cij -j A N -7'n $ H ^^fflv^ . ■^n^ri<^umizmLrz)xm~mm-^m\'-^x 
^m-t^zt^xB^o mmitmft^iz^7^'\it^^<7^x^fnt\-^'tfix^^< . itticFi^^ 

tl ^ <^ T a #J X. ^^ T -b h — h ^l^ . > ^ ; - . :x ^ ; - . ^ n a > ^ > 

, 1 , 2 - X ^ n a :x ^ > . i7 u a * ^1. A . > h ^ ^ :x ^ > . DMF . x ^ ^ > . THF . x :^ 
^ ;|. 0^ — ^ , V -7' a t" 01 — , N , N- > ^ 5 5^' '/ 'j i^" ; > . N- > ^ --b f 

it^^ (lb) \t. it^m (la) fb^t/ (IX) t t < lifb^t/ (X) ^fflv>. X^3 i: Is] 
«<^lx;t^^tf 7 * /cli|B]+i<:o*frTT-fb^i^ (la) -^it^m (XI) i:jxf&^H±^3h 
tc J; ») # -5. 3 i: t^X B -5 o 
[ 0 0 3 3 ] 

it^m (IX) ;^Dffb^t/ (X) a Tfj ijx i: L T . ^rz\t'^'m<^:b'A imz.\t. if^Mfb 

ti^XB ^ o 
«iaHvi2 

it^m (lb) li. #J;cl3:liiTlC^i-t!l3tvi2lC J: o T ^#-5. C i: 
[ 0 0 3 4 ] 
[fb4 ] 




[ 0 0 3 5 ] 

r2. R5a;/^^R6ii^tl^tlSuiei: lUftT'^fe-S) 



it tim ( X 1 1 ) \t. it^m (la) i: X ( t° =1 U - h ) a > ( m Mix d°d ) ^ ffl . M 
iiv£l<:^Xg3 i: |B]ti<:^jXl^;^tf 7 Z t iz ^ *) Z h i)^X'% 

fb^t/ (lb) li. iMi^m (la) iifb^t? (XIII) %fflv^. MjhvS l^Xg3 lB]tl<?> jxlt^ 
^ 7 C i: IC J: 0 # ^ C i: § ^ o 
[ 0 0 3 6 ] 

fb^^ (XIII) tiTt5MIXp°n i: LT . * CfJ^a\ ff ^Mfb-^^iiM . 14^. 

fb^t? (I) <7>7*>. r4**7Ki^;itt-*> . R5ij*2-^^u4<^i-:xT"-^bT*>^ft:^t/ (i 

d) . 7kUl^h^A^mW.=f-X^'^ . l^1j^l-ti 'I t^^i^ 'iX^^it^m (II) a. f\^\t 

[ 0 0 3 7 1 
[fbS] 




[ 0 0 3 8 ] 

(5^4^. r2. l^^JkUlht^ti^'timt^hnmX'^'). R^i^m^ L < 
T --u ^ ^ ^ ) 
X^ 1 

it^m ( Ic) a. fb^^ (la) ^m^^. ^. \--\v^m.<ryumTku^. n\--\'^m.<ry ^<-' 

o 

[ 0 0 3 9 ] 

M^\tKm\z^'^']i.iS:^<DX^tL\t\^'frLX^^ < . iff tcFI^^ tis tc7>TMi'&v^**. 
iJ-r-b h h . 1, ^ n n 5^ > . DMA. DMF. DMSO. 'J ir^^y . THF. ^> 

* ^ > # ^ m ^ 3 i: )b^-T § . ^ * L < DMF ^ 1^ § C i: § § o 

^ S i: L T a . h 'j 0^ ^ -F 5 > . t:" 'j >>~ > . N- > ^ ^i^ ^ * 'J > . N- > ^ ^i- f 'i >=~ 
> . f ' j > . f -< ^ S^- > . S ^ ^ 'j ^ A . )^ ^ ^ 'J ^ . }^ ^ 43 ^ ^ A . )^ ^ h 'j 

V 'j ^ A. TK^fb-^ h ^ A. TKi&fb a. Tki&fb^ a. > 

^^'j'^A. -^HhV^A tert--/h^^K. l,8-^*-F-^t'>'^a[5.4.0]-7-':7>-T^-fe>( 
DBU) . S^M V 7° n t° 3z ^ ^ > ^ ^ ffi -g, Z i: )b*T' § . ^ * L < li h ^ 5 
y^m^-^^Zh *'T' t -5 o 
[ 0 0 4 0 ] 

^< ^ 'J ^ aM^ i: L T ti . 'J^ uUhLxmx. \tmm^< ^ 'J O V ^ >iirnm 
^ O U . V '} 7-^ {9 -^y 'J -P^ > T -fe h > ) ^ ^' ^ ^ A ^ <50 ^ n n --b A f\t' /jn 
^ ^ ffl § C h § . le fi T L T l± . #J ;c If N 'i 7 oi ^ .t^ X 7 ^ > . 1 , 1 * - X 



-i J ) 9 y . \ , {\£ 7^ 9^ y :c — )i :^ y -! J ) y' u , 1 , 4 - if x ( 7 x -r^ --i. * 7^ v 
J ) y" 9 y . -In t-y^ ^ 'I y ^ — 'I 7.y ^ y ^ 2 - ( - 1 e r t - ^ ;b * 7^ 7 ^ ; ) tr 7 

3:. — Jl^ 2- ii^' y ^ X3 ^ Jl 7-^ y ^ J ) i£ y :r. — Jl Z t § . ZtL^-^ ^< 

* 7. 7 ^ > ) > N" V ^ . 1 , 1 ' - A ( 7 X ;U 7x 7 7 ) 7 x U -fe > 7 n n ^ \° 

[ 0 0 4 1 ] 

fb^^ (XIV) limMIXa^D i: LT. %tz\t^%!^<7y-n'(k CfJ;cli. tf^Mfb^^M. 12^. 
B it-^^ ( 1 9 7 8¥ ) ^#M3 ^ L < a ^ tl IC >t i: Jc # -5 C § o 

X®2 

fb^il^ (Id) tt. it^m ( Ic) L < tt-;g^cl3 ^ W 2 0 0 Ei3M^J^S. t L < ti 

MI^M-' 2 0 0 eMM^^^ ixm^ 1±§Ci:lCj:^. ^^'TS ^ » 

[ 0 0 4 2 ] 

15IJ ;i I? > 5^ — --l^ . :r 5^ ; — . 1 - 7' a ^ W — ;U . T' ^:: h > . ^ ^ n 3l =F )l V y . 'J 
^ >i:^-^ )i ^ THF . ^ -4- > . DMF . ^ X1X2 ^ 9 y . 1 , 2- ^ a a :x 5^ > . 3 tl 

[ 0 0 4 3 ] 

Lxitum. m.m. v y 'Hrx^mm. ^-v >i^y 7-^>i t-^y^^ ^9 

y 7-^,1 t-ym. mUit^ 9 y ^ ^y V iMt^ ^ M^'k ^ z h ti^X % . *T t L < h y 
[ 0 0 4 4 ] 

it^m ( I e) a . fb^t/ ( I c) ^mmrnvtixmizn-t z t\z^ ^ z t t^x § § » 
n^'j^--^^ < t^i'ocomutyi<kiHtiiij-hmiH^x<^m<^mm^^itmxu^Lrzm^ 

M^^fflv^S C i: t^XB . ^ ^ L < It 9 J - >l k ^ Z t ij^XB -5, 
[ 0 0 4 5 ] 

mMMTtJxm-^^^f^ t Lx li. mt^mt-^mmm.^m^it^<7 u^km. -^ma^ 

^7 n -X if -^t i^* > . h 31 ^ ^ > ^c;:)7K^#^-^#coi^ftT. 'Z-^lzft-c l^2HMM.co 

-ry^--r. mm. Mm. mm^'^M-h^'t ^ fz^f^^m^-f ^ z tt^x^ . ^*l< 

[ 0 0 4 6 ] 

^/iifb^if^ (le) li. it^m (Ic) ^>g^4'. \^2U'Ma.<^m7tm^fxm^ % ^ z h\z 



m ;^ 9 J - 'I . J -Jl . mm. W^:^ ^ ;b . THF . :t ^ :y ^ ^ Z t i)^ 

X'B . n ^ L < It 9 J - >i ^ Z t jb*T' B ^ o 
[ 0 0 4 7 ] 

L < ti tK ^ fb * ^ ^ h 'J ^ U'kWi\^ ^ z hh^X% 

fb^t; (If) \t. iM^m (le) ^fflv^. «l3tvS3<?>Xg2i:|s]1f <?>jxltv^tf ^ C i: J; 

itt^m (VIII) #iJ;cli-l-ilTlc^i-M3I>S4lc J; o T 3 i: 

[ 0 0 4 81 
[fb6 ] 




[ 0 0 4 9 ] 

(5^45. r2. r3. R^;^D«^xWi^ tl^-tlfuiei: lB]aT*>^ ) 

X® 1 

it^m (XV) a. fb^i^ (V) iku^y. - V) >^'vtsa> (mixp^o) ^fflv^. m 

JhvS l^X^Si: lB]+|c?>jxltv^ff73i:lcJ:>)#^Zi: ij*T-§ -So 
X^2 

it^m (VIII) a. fb^i^ (XV) JkUit^m (XVI) ^fflv^. »!atvSl<^X^3 i: |B]^<?) 
[ 0 0 5 0 ] 

fb^t/ (XVI) lirtiixa^D i: LT. ^;itii>^^^a Cl5iJx.ti\ ff^Mfb^iiM. 14^. 

it^m (I) R^*«0RS (^4^. R^a^tllt L < li^gm^fi^T- ^^ ^^-T) 

X'^^it^m (li) li. fJ;clililTlC^^i!l]HVi5lC J: o 3 i: ij*T-§ -So 

[ 0 0 5 1 ] 
[fb7] 




[ 0 0 5 2 ] 

(5^4^. Rk R2. r3. r4^ R^;^ D'^X U± ^ tl ^' tl Su Ifi Ib] ^ ) 

XSl 

it^m ( Ih) li. -fb^if^ ( Ig) ^^m^r^it^xmnm^^hiTL^-r - > ^ 



'l<r) / ^ JlitfxW'<^ ^ LMx.lt. 7° n ^ ^7 ^ ^ y . _ 7- 7. . ^ > . - ^ >y ^ 

' i^^-bS^x (Protective Groups in Organic Synthesis 3'''^ Edition) . ^' ') — > (T. 
W. Greene)^. a > • v >; - • t > H • -^t > X • -f > - .t^ u -t^ H ( J o h n W i 1 

ey & Sons, Inc.) . 2 4 9 H ( 1 9 9 9 ¥) m\Z$^m<^:f5n: ^ fz It ^ filz m C rz:^^^:! izti-f 

Z tlz ^ Z t ij^X' § -5) o 

[ 0 0 5 3 ] 

fb^^ (ig) itm'M'A\--^^\zmm<^:^'(t:^rzit^ tiizmc rz:^miz ^ ^ z t t)^X'B 
fb^t? (ID a. -fb^i^ (ih) ^mt^^. i--2VMmcoumwur . i~2o^«<7>-fb^i^ 

(XV II) ^:Jxl^;^H±-5.Ci:lcJ:»)#^Ci: § ^ » 
[ 0 0 5 4 ] 

mmitfxmiz^^^'\±t£^^X'S^riit^^-friX'^^ < . icpr^$ n§ ^(fyxitt^^-^f]^ . 

Mx-ltiy' h ^ >- :^ 9 y . DMF . ^ ^ > . THF . :r ^ ;b :x - ;U . V 7' u t° :x 

— "TJi. ^> . h ;u jc> . ^ >- u > , i-' > . N , N- > ^ 5 5^' v'^ v ; > . N- 
> ^ i^' a -j H > . X * ^ > ^ ^ ffl .g, C i: § . ^ S L < THF * l± DMF % ffl 

[ 0 0 5 5 ] 

Um t LX It . m z.lty^mit-^ h ') ^ I. . ii ^ U t er t-v> ^ >• H . ^ a . 

it^m (XVII) iirUMixD°D i: LT. * ^ciii>^<7>^vi ci5ij;iia:. m^mt^mm. m^. 
H*fb!¥^^ ( i978¥) %L < \t^ti\zmc tz^'aiz ^-^xn^zt t^x% 

[ 0 0 5 6 ] 

vS. mx.\t. ilSii. tttti. -^5t-;f. SISb^b. ^m^^n^h ^^^-^^ ^-^icn-l 

T -^SlffiMi- ^ 3 i: § § o t f:: . ^f^W\Zis\^X\tm\znU't^Zhti<'d\<r)R\l^\Z 

it^m (I) <7>i^^sx# L ^cv^ i: § . -fb^i^ (I) t^m.<^mxuhti^ h%\t^ <^i^^n 
tt,^;®L. m^^Tzxtum^m^x^m. nm-ttut 

[ 0 0 5 7 ] 

fb^i^ (I) jku^ <Dmm^m\zt^^^rii>u\t. i^^-^rzit^nmmhconiiwm 
(^r^x^u-t ^ z t ^ 3h ^ t)^ . ztih<^i^m'^%j^^m\z^^^ ti^ o 
hmmm.'A\z ^ -oxuhti^it^m (o <^mi^m-^m imizir^-f . 

[ 0 0 5 8] 



[m 1 ] 




[ 0 0 5 9 1 




[ 0 0 6 0 1 



[1^3] 




[ 0 0 6 1 ] 




[ 0 0 6 2 ] 

t h PDE<^cDNA (HSPDE4A) HL-fiOlfflHaJc Lfz. f-M^ ti ^ t ^ J mmm It . 

t^Ji ^- (Bolger G. ) ^ [ t U ^ ^ ^ - • t > H • -fe ^ - • a - ( Mo I . Cell 

. Biol.) . 1 9 9 3 ¥. 13^. p. 6 5 5 8] c^m^Ltzmn (HSPDE4A4) tm-X'3h^. Zcom 

^mx. 9 y ^< ^ . sim^smm^m^-^x^M^ "^fz. ?\}m'\±it. Kincid r. i.jkuuz 

nganiel lo V. C. ^^W: C ^ V -v 7C • -f > • :x > W t a - (Method. Enzyniol. ) . 198 
8¥. 159^. p. 457] ictzfev-^. /^<7> r. SPgiig [c Jc ^ fij ^ L „ SH ic [^H] cAMP ( M|i 
mfS. 1 M mo l/L) ^ffl . Ixft^lt . N, N-tf' X (2-t K a ^ >- :x ^ ) -2--r 5 ; :x ^ > 7s ;u 



>@t(50 mmol/L. pH 7.2) . Uit^? -^'^ >^ (1 raniol/L) TkU Zoil a in trypsin inhib 
itor (0.1 nu/niL) ^^t^m'^Ua'tk^X^n ^ fzo JxJZ'~\tmm<^W^Mlc^')miiiiL. 30 °C 
TMO'-SO^^ > ^ - ^ 3 > L JSi&lC J: ^) jxlt^^ffih L . ^/^^ L 5 * -AMP^ 5 * 
-JJ^U^r^r-^ilcJ: o T^^ic L fco DEAE-Sephadex A-25T^'ci-7h ^- 
ck § ^il^ff . >§tli L [^H] T J >- >^ ~> y ^ - B y :^ ^ y ^ -uti^ > h L 
f::o ^i|^l±DMSOlC>S» LT-gS^n Lfc (-il^l.7%) » 
[ 0 0 6 3 ] 

:2tsMMlc fcv^T . fbo-i^U. 13. 14. 15. U. IK 20. 35. llJk'U M\t . ^^^-ilSO.l 
tx mol/Llcfcv^T 50%Ii>l_h<?>^^ffiSvl§'l4^^ L tz.. 

[ 0 0 6 4 ] 

:*:f&BHlc#^^ E^M^Jli. i^'llfi!^^ i: LTfb^it^ (I) t ^ ^ 11^ ic 1^ ^ ^ 

J: ^ Mia $ tl § o 
[ 0 0 6 5 ] 

^Jf Mg& i: L T . ic L ^ t 'Sr t ^ fl^ ffl -t ^ ^ * L < . *S □ * /"c 

x-T^-F >; ^^-iy ^ A^(7>vfr7Kffj. K u ^ ^ -7° u ;u -b ^1, a - x^<?>,is dJij. mm 

[ 0 0 6 6 ] 

mm^^^m. 'itim-t -j^^\k^'\tw^ L < nmm mwiz ^ 'o mt£ ^t^. ias. 

<7>m^. fj^ A- Aii 0. 0 1 nu-^l g. ^ t L < a 0. 0 5-^50 nig^ - H - 0 L ^ 01^^ 
-r-Sc if )ilRI*lJS^#<^^N^>intS-^<7>jt^. fiKA- Ai^ 0. 00 WHO nig. ^ftL<ti0.01 

[ 0 0 6 7 ] 

^^mRz/muMxm^^^ri^y'uhy^tmMnm^^-^^h'i Ow nmr) a. m\zf^^ 

FI ti 2 7 0 mzxmi^^ fifz^^X^^ . ^fzy'uh y^t^^nm X ^ ^ h iciD 

X V 7° a t° ^n- 5 > (22.2 iiiL - 159 miiio I ) <^ THF (10 mL ) >S ic . - 7 8 °C . T 
> f^-iTLTT 1. 56 110 l/L<7)n-7' ^ ;b ^ ^ A/n--~- ^ -4- > >§ii^ (93.8 niL. 146 nimol) ^ /jn 
;i. ^<7)^0 "CTMO^^PbIKJ^ L C <7>LDA-THF;§iS^-7 8 'Clzru&L. 4--/nt-2-7;u 
-F^ V - (25.0 g, 122 mmol) coTHF (10 mL) Mm^k ^ ^ < "omrLfz. ixft^m^k 
-78 'CXld^mmn'^. mumxdm (I4.2 mL, us mmol) ^-S§TL. ^<?>^gSTMSf 



. miULfz^^^B'^ ^mt . -^^-^ y -mm:^^ 'I (5:1) x-'^wtx^t^mi (22. s g, s 
0%) ^Mfe^sra t Lxmrz. 

1h NMR (CDCI3, 5): 3.91 (s, 3H) , 7.04 (t. J = 8.7 Hz, IH). 7.39 (dd, J = 1.8, 8 

. 7 Hz, IH) , 10. 32 (d, J = 1. 0 Hz, IH) . 

#%#IJ2 : 2--F 5 ; -5-7^n t-8-> h ^ ^ ^ ') > (fb^^b) 

fb^Wa (5. 8 2 g, 2 5. 0 iiimol) t ikm - i-' y (4. 9 5 g, 2 7. 5 niniol) ^ DMA (80 inL 

) 145 'CX2 mmmnLfz. jxm-i^^mu^xmf^i^rz^. ^^m^mmttz'^m^ 

^SXL. m^tifz'^u^B'k^. 9 J - >icomxm'i^L . ft:^t?b (4. 37 g, 69%) ^mm^ 

'^^Bt Lxmrzo 

1h NMR (DMSO-dg, 5): 3.87 (s, 3H) , 7.06 (d, J = 8.4 Hz, IH), 7.20 (brs. 2H) . 7. 
37 (d, J = 8. 4 Hz, IH) , 9. 10 (s, IH). 
APCIMS ra/z: [M+H] + 2 5 6 . 

#^#03: ^-^u / ^ 'I T ^ ; -8- > h ^-^ ') y (it^fnc) 

it-^^it ^ -iy ymmu^m^^. ^%m2tmn^J:1J'Axit^^^t:'^ 

fi^L fzo 

1h NMR (CDCI3, d): 3.35 (s, 6H), 3.99 (s. 3H) , 6.85 (d, J = 8.3 Hz. IH). 7.26 ( 

d, J = 8. 3 Hz, IH) , 9.26 (s, IH) . 

# % I^IJ 4 : 5- 7^ n t -2- >• :r ^ ;b-F 5 i -g- > h ^ >- ^ '/ ') > ( fb n"^ d) 

it^m^t 1, i-iy':T.^Ji -i^' y Wimu^m^^ . ^^mitmm^^^b'iixit^^i^^ 

fi^L fzo 

1h NMR (CDCI3, d ) : 1.24 (t, J = 7. 1 Hz, 6H) , 3.80 (q, J =7.1 Hz, 4H) , 3.98 (s, 
3H), 6.84 (d, J =8.3 Hz. IH). 7.23 (d. J = 8.3 Hz. IH). 9.25 (s, IH). 
#^150 5 : 5-7'u t-8- > h ^ >• -2- ( ^ ^ 5 J ') > ( fb^t/e) 

fb^i^ai: > -i^' y UmU^m^^. #%#IJ 2 i: [B]tl'^;^aTfb^^e^ ^;^ L 

o 

1h NMR (CDCI3, d): 3.15-3.17 (ni, 3H) , 4.00 (s, 3H) , 5.49 (brs, IH), 6.89 (d, J 
= 8. 2 Hz, IH) , 7. 32 (d, J = 8. 2 Hz, IH) , 9. 26 (s, IH) . 
#%fJ6 : 2--r 5 ; -8- > h ^ >- -5-7 a: ;u ^ ^ > (fb^t/f) 

fb^t/b (4. 3 7 g, 17. 2 mmol) . 7 ^ ^ * ^ ^ ( 2. 5 2 g, 2 0. 7 nimol) . ^ h ^ ( 
h ') y ^ Ji 7^ y ^ y ) ^ ry ^ (594 , 0 _ g g 0 ^,^5 ]) ^ )^ ^ h 'j ^ (3.65 g , 

34.4 mmol) . ir ^ y (40 mL) ^^'tR (20 mL) ^ -r >i y n^MT . 

mmmWiLfz. mu^xmi^'^. y^^mx.mii^Lrzmm^^nxL. tk. :i.9 j - jk/^mx 
i5fevtL. fb^t/i (3.92 g, 91%) ^mmn^i^Bt Lxmtzo 

1h NMR (DMSO-dg. S): 3.91 (s, 3H) , 6.95 (brs. 2H) . 7.06 (d. J = 8. 0 Hz. IH). 7. 

21 (d, J = 8.0 Hz, IH), 7.41-7.54 (m. 5H) . 8.86 (s. IH). 

#^#IJ 7 : 2-T 5 ; -8-> h ^ ^ -5- (3-- h n 7 I ;t. ) ^ 'j > ( fb^^g) 

fb^i^bi:3-- h n 7 ^ - >i ^ m^k m^-^ . # * 6 i: [B] tl >5r ^ft fb^i^ g ^ ^fiK L 

1h NMR (CDCI3, d): 4.09 (s, 3H) , 5.40 (brs, 2H) , 7.14 (d, J = 8.0 Hz, IH), 7.18 
(d, J = 8. 0 Hz. IH). 7.67 (t, J = 8. 0 Hz. IH). 7 . 7 6 - 7 . 7 9 (m, IH), 8.2 8-8.3 3 (m, 
2H), 8.96 (s, IH). 

#^#IJ8 : 2-T 5 ; -5- (3- ^ n n 7 I -8- > }^ ^ -j- •/ > (fb^^^h) 

fb^i^ ht^-^ 31-Ji t^^m^^m^-^. ^^m^tmn^j::fjmx it^mh^^fi^ l tz 

1h NMR (CDCI3, d): 4.07 (s, 3H) , 5.46 (brs, 2H) , 7.12 (s, 2H) , 7.2 9 - 7.3 3 (m, IH 
), 7.4 0 - 7.4 4 (ra. 3H) . 9.02 (s. IH). 

##fJ9 : 2-^* > ^^u-F 5 ; -8-> h ^^-5- (3-- h a 7 oi ;u ) ^ ^/ > (fb^i^i) 
fb^t/c 3-- h n 7 a: *':7^^fflv^. #%15IJ6 |b] +i T fb^t/ i ^ ^fi^ L /i: 



(CDCl 



d 



IH) 



7. 79-7. 7 



: 3. 35 (s 
(m. IH), 



6H), 4.06 
2 5-8.3 3 (m, 



s, 3H) , 7.07 
2H) , 8. 94 (s 



s, 2H), 
IH). 



7.64 (t, J = 7 



^H NMR (CDCI3, 5 ) : 3.34 (s. 6H) , 4. 05 (s, 3H) , 
d, J = 7. 9 Hz, IH) , 7. 31-7. 44 (ni, 4H) , 9.01 (s, 
11:5- (3-^ T J ^ 3u — >i) ;)• =f >i-r ^ J 



IH), 7.05 ( 



7.01 (d, J = 7. 9 Hz. 
IH). 

8- > h ^ >- ^ ^/ > 



1h NMR (CDCl 



3. 35 
7. 57 



(t 



6H) , 
J = 



4.06 (s, 3H) , 7. 
. 0 Hz, IH) , 7.66 



(d, 



7. 72 (m. 2H) 

5- (4, 4, 5, 5-^ h ^ > ^ -1 



8) 

d, J = 8. 0 Hz, IH) 
H) , 8. 92 (s, IH) . 
#%#IJ 1 2 : JiT ^ ; -8- > h 

fb^t/ d (1.0 2 g, 3.2 9 mmol) . if X ( n ^ - h ) .t' a 

, i^' ^ u u ii^' -7 — Jl ^-^ y i ; 7 01 n -t > ) ^ N° ^ X ^ (131 
ii ^ U ( 9 6 9 nig, 9.8 7 mraol) Ik'U 'J ir ^ ^ y (20 niL) <?>Mt 



Hz, IH) , 7.06 ( 
7. 7 4 - 7 . 7 5 (ffi, 1 

1 , 2 - i-' ^ ^ * o 



> (919 mg. 3. 62 mraol) 
nig , 0.16 1111110 1 ) . 



(CDCI3 



5 



1. 24 (t, 
4. 01 (s, 3H) . 6. 98 (d. 



= 7. 

J = 1 



. 38 
7. 66 



80 
Hz, 



(0 



/ . 



- imm^^'i : -^^^y = \ : 19) T-ltML. (1. 05 g, 89%) ^'^Hfett^t/ 

LXUfz. 
1h NMR 
, 4H) , 
IH). 

#%#J 13 : 5- (5- ^ o o 
fb^t/I i: 3-^ a a-5-h 



Hz, 6H), 
; Hz, IH), 



2H), 3. 
J =7. 8 



Hz 
(s. 



(d. J =7. 8 Hz, IH) , 9. 8 



>; 7 ;U n > 5^ > X .lU v-K ^ >- t: 



1H NMR (CDCl 



3H) , 6.99 



8.59 (d. 



S ) : 1.25 (t, 
(d," J =7. 9 Hz, IH) 
J = 2. 1 Hz, IH) , 



= 7.0 Hz, 6H) , 3.8 0 (q, 
7.06 (d, J = 7. 9 Hz, IH) 
62 (d, J = 2. 1 Hz, IH) , 



= 7. 0 Hz, 4H) , 4. 04 
7.78 (t, J = 2. 1 Hz, 
94 (s, IH). 



IH) 



#fj 14 : 5-(3- ^ n n 7 ^;l,)-8- > h ^ >- -2- (> ^ 5 J ) ^ -i- y (-fb^^^n) 



1h NMR (DMSO-dg, 5 ) : 2. 9 0 - 2. 9 2 (111, 3H) , 
7.22 (d, J = 8. 0 Hz, IH) , 7. 4 2 - 7. 4 5 (111, 
#^#|J15 : 5-(3->-T ; V ^->i)-l- ^ h^; 



84 



Hz, IH) 

:s, iH). 



fb^' 



3.94 (s, 3H) , 7. 08 (d, 
2H) , 7. 51-7. 53 (ni, 3H) , 
-2- ^ ^ 'I T ^ J ^-h ') 

^^m^tmn^^^'Axit^^o^^f^Lfz 



(fb^^o) 



1h NMR (CDCI3, d ) 
= I. 9 Hz, IH) , I. 1 
#^#|J 16 : 8-> h ^ 
y -2- ^ ^^ ) ^ 'i 
fb^t/e^fflv^. 1 
1h NMR (CDCI3, d ) 
, IH) , 7. 03 (d, 
##fJ17 : 5-(5- 



3. 15-3. 17 (ra, 3H) , 4. 07 (s, 3H) , 5. 43 (brs, 

(d, J = 7. 9 Hz, IH) , I. 5 6 - 7. 7 4 (m, 4H) , 8. 9 
-2- ^ 'I T ^ ;-5-(4,4,5,5-^h ^ >^;U-1,3, 
( fb^t/p) 



* #0 1 2 i: [B] tl =5r ^ vS T f b ^ p ^ ^ fiK L o 
1. 38 (s, 12H) , 3. 14-3. 16 (m, 3H) , 4. 03 
J =7. 8 Hz, IH) , 7. 73 (d, J = 7. 8 
^ n n t° >j i-* > -3- ) -8- > h ^ ^ 



IH). 7.05 (d. J 

(s, IH). 
2 - ^ -4- /K n 7 



5.3 3-5.3 4 (ra 



(s, 3H) 
Hz, IH), 9.92 (s, IH). 

2- { ^ 'I T ^ j)^-yV')y ( fb 



fb n-il^ P i: 3- ^ a a -5- h 7 ;b u > 5^ > X ^l, * ^ >- t° 'j > ^ . # % 150 6 i: fs] ti 

1h NMR (CDCI3, d): 3.17 (d, J = 5. 1 Hz, 3H) , 4.07 (s, 3H) . 5.46 (brs, IH) , 7.07 
(d, J = 8.0 Hz, IH). 7.11 (d. J = 8.0 Hz, IH) , 7.78 (t, J = 2.1 Hz. IH). 8.59 ( 
d, J = 2.1 Hz, IH), 8.64 (d, J = 2.1 Hz, IH) , 8.95 (brs, IH). 

mmm 1 1 

[ 0 0 6 8 1 

2-T5 ;-7-7'a^-8-> V ^ -^-^ ^ - 'I ^ '/ y (fb^t/1) 

fb^t?! ( 5 0 0 mg, 1.99 mmol) -^Wm (10 mL) lc}l®t. (2.00 niL, 3.90 ramol 

) -^mx.. 60 °cT-3o^^K}t Lfco jxit^is^^s tTiR/^L/c^. m^mm^^n^^m 

tii L H ^ ^ IK L . tlfcM^^:^. J - >i<T>mX''^W^. it^^l (381 rag, 5 

8%) ^ m mm^^Bt Lxmrz. 

1h NMR (DMSO-dg, §): 3.94 (s, 3H) , 7.09 (brs, 2H) , 7.2 9 - 7 . 3 5 (m, 3H) , 7.46-7.56 

(ill, 3H), 8.34 (s, IH). 
ESIMS ra/z: [M+H] + 3 3 0, 3 3 2. 

[ 0 0 6 9 ] 

1- T 5 ; -i-y^u t-8-> h ^> -5-(3-- h u 7 ^ ^ ) ^ '/ > (fba-^2) 

1h NMR (DMSO-dg, d ) : 3.95 (s, 3H) , 7.12 (brs, 2H), 7.38 (s, IH), 7 . 8 0 - 7.8 3 (111, 
2H) , 8. 15 (s, IH) , 8. 3 3-8. 3 6 (m, IH) , 8. 39 (s. IH) . 
APCIMS m/z: [M+H] + 3 7 5, 3 7 7 . 

i^mm 3 ] 

[ 0 0 7 0 ] 

2- -r 5 J -7-7^ a t -5- (3- ^ a n 7 ^ ;b ) -8- > h ^ >- ^ '/ V > (fl:: a-i^3) 

1h NMR (DMSO-dg, d ) : 3.95 (s, 3H) , 7.10 (brs, 2H), 7.2 7 - 7.3 0 (ra, IH), 7.36 (s, 
IH), 7.41-7.48 (m, 2H) , 7.5 5 - 7.5 7 (m, IH). 8.36 (s. IH). 
ESIMS ra/z: [M+H] + 3 6 4, 3 6 6. 

[mmm 4 ] 

[ 0 0 7 1 ] 

7-7' a t-2-x J- ^ '11- ^ ; -8- > h ^ > -5- (3-- h y 3^ - >i ) ^ -j- ') y ( it^!i^O 

1h NMR (CDCI3, d): 3.31 (s, 6H). 4.06 (s. 3H) . 7.21 (s, IH), 7 . 6 7 - 7 . 7 2 (m, 2H) , 
8.21-8.22 (m, IH) , 8.31-8.36 (ra. IH). 8.49 (s. IH). 
APCIMS m/z; tM+H]+ 4 0 3, 4 0 5 . 

[^mm 5 ] 

[ 0 0 7 2 ] 

i-y' V3 il- ^ u u y ^ :^ Ji) -l-i; > ^ Ji. -r 5 ^ -8- > h ^ >■ ^ >/ > ( fl:a-i^5) 

fb^tJi^fflv^. m:mm\h nn-^^^^'Axit^m^^^n^ l tz. 

1h NMR (CDCI3, d): 3.31 (s, 6H). 4.04 (s. 3H) . 7.18-7.21 (ra, 2H) , 7 . 3 0 - 7.3 2 (m, 

IH) , 7 . 4 2 - 7. 4 5 (m, 2H) . 8. 56 (s. IH) . 
APCIMS m/z; tM+H]+ 3 9 2, 3 9 4 . 

{^mm 6 ] 

[ 0 0 7 3 ] 

7-7' U t -5- (3-^ T ; 7 ^ ) - 2 - > ^ T 5 ^ - 8 - > h ^ ^ "i" V'' V > ( fb 6 ) 

fb^ ffl . ^ mi5iJ 1 t [B] ti =5r ^ a fb^i^ 6 ^ L fc. 
1h NMR (CDCI3, 5); 3.31 (s, 6H) . 4.05 (s. 3H) . 7.20 (s, IH), 7 . 5 4 - 7 . 6 4 (m, 3H) , 
7 . 7 4 - 7 . 7 8 (m, IH) , 8.47 (s, IH) . 



APCIMS ra/z: [M+H] + 383, 3S5. 

immm 7 ] 

[ 0 0 7 4 ] 

(5- a a f >; >-3- ) ^ T 5 ^ -8- > h ^ x ^ ^/ > ( fb-Q- 

1h NMR (CDCI3, 5): 1.23 (t, J = 6.9Hz. 6H) . 3.76 (q, J= 6.8 Hz, 4H) , 4.04 (s, 3 
H), 7.19 (s, IH), 7.68 (t, J = 2.0 Hz, IH), 8.46 (d, J = 2.0 Hz, IH), 8.52 (s, 1 
H) . 8. 67 (d. J = 2. 0 Hz, IH) . 

[ 0 0 7 5 ] 

7-7'nt-5-(3-^^nn7x::^jb)-8-> h ^ >- -2- { ^ ^ >i -r ^ J ) ^ -h ') Zy ( it^^^^^) 

1h NMR (DMSO-dg, d): 2.88-2.89 (111, 3H) , 3.96 (s, 3H) , 7.27-7.31 (ni, IH), 7.38 ( 
s, IH) , 7. 42 (s, IH) , 7. 5 6 - 7. 5 7 (m, 3H) , 8. 35 (s, IH) . 
APCIMS m/z: [M+H] + 3 7 8, 3 8 0. 

immm 9 ] 

[ 0 0 7 6 ] 

7-7'ut-5-(3-^T ; y ^ - >i) h^>--2-(>^^bT5 ;)^-^>/';> (ft:a-i|^9) 

1h NMR (DMSO-dg, d ) : 2.8 6 - 2 . 8 8 (111, 3H) , 3.95 (s, 3H) , 7.38 (s, IH), 7.56 (brs, 
IH), 7 . 6 5 - 7 . 6 8 (m, IH) , 7.71-7.76 (m, IH). 7.8 4- 7.8 5 (m, IH), 7 . 9 4 - 7 . 9 8 (m, IH) , 
8.33 (s, IH). 
APCIMS m/z: [M+H] + 3 6 9, 3 7 1 . 

[mmm i o ] 

[ 0 0 7 7 ] 

7 - t-5- (5- ^ a a >; > -3- ) -8- > h ^ ^> -2- { ^ ^ >i T ^ ) ) ^ "/ V > ( ft 
^i^lO) 

fb^t/ q ^fflv>. ^5te#Jl i: nm.t^-h'<kX\\L^m\^^^1^\^fz. 
1h NMR (CDCI3, d): 3.14 (d, J = 5. 1 Hz, 3H) , 4.07 (s, 3H) , 5.46 (br. s, IH). 7. 
25 (s, IH), 7.68 (t, J = 2.1 Hz, IH). 8.46 (d. J= 2.1 Hz, IH) , 8.53 (brs. IH), 8 
.69 (d, J = 2. 1 Hz, IH) . 

1 1 ] 

[ 0 0 7 8 ] 

2--r 5 ; -8-> h ^^--5, ]-'Jy 3:. - Ji ^ ^/ ') y (it^^ll) 

fb-n-t/ 1 ( 2 0 0 mg, 0. 6 0 mmol) . 7 a: .tx '^7 ^ ( 8 8 mg, 0. 7 2 mmol) . -t^ h ^ ^ X ( 

h ') y 3:. — Ji :^ y ^ y ) ^ i^' 'y u (35 mg, 0.0 3 0 mmol) . ^m-)- h ') ^ u (127 mg, 

1.20 mmol) . i^' ir ^ ^ > (4 mL) JkZ/i< (2 mL) <r) M^'^ ^ T ^ > ^WiT . 2mmf]vm 

mw^Lfz. jxm~m^^u^xm}^\^rzW:. i<^mx.mtnLrzmm^ ^mt . mhnrz^^s 

^tK. :x ^ ; - ;b <^)l|lT}5t)f L . fb^t/ll (137 mg, 70%) % fe^S H ^ t T <, 

1h NMR (CDCI3, d): 4.08 (s, 3H) , 5.38 (s, 2H) , 7.11-7.29 (m, UH), 8.83 (s, IH) 

ESIMS m/z: [M+H] + 3 2 8. 

[mmm 1 2 ] 

[ 0 0 7 9 ] 

2-T 5 J 'I t^^i^ y :c — Jl)-^- ;^ h ^^-5- (3-- h U y ^ — Jl) ^-j- ^/ ') > (ft 

^^^12) 

it^^2^m^^. mmmwt mm^^ 'iix it^m 1 2^ ^ l rz ^ 

1h NMR (DMSO-dg. d): 3.98 (s, 3H) , 7.10 (brs. 2H) . 7.20 (s. IH), 7.28 (d, j = 8 
.4 Hz, 2H). 7.5 7 - 7.6 5 (m. 2H) , 7.77 (d, J = 8.4 Hz. 2H) , 8.01-8.02 (m, IH) , 8.14 



-8. 21 (ra, IH) , 8. 60 (s, IH) , 12.95 (brs, IH) . 
APCIMS ra/z: [M+H] + 417. 

[^mm 1 3 ] 

[ 0 0 8 0 ] 

2-7^ 5 > -I- (4-^ )i t^^iy y — xi^v^y — N ^ ^ ^ >/ >; > ( f b 

^i|^13) 

1h NMR (DMSO-dg. d ) : 3.95 (s, 3H) , /.05 (brs, 2H). 7. 12-/. 15 (m, 2H) , 7.23-7.24 
(m, IH), 7.26 (d, J =8.2 Hz. 2H) . 7 . 3 4 - 7 . 3 6 (ra. 2H) , 7.77 (d, J = 8.2 Hz. 2H), 8 
. 54 (s. IH) . 
APCIMS m/z: [MIH] + 4 0 6. 

[mmm 1 4 ] 

[ 0 0 8 1 ] 

>i t^^ >- y 3^ Ji) -2-iy > ^ ^IT 5 ;-8-> h Jr>'-5-(3-— h u y 3^ — >i)^-j-^/ 

1h NMR (DMSO-dg. d): 3.25 (s, 6H) , 4.01 (s, 3H) , 7.23 (s, IH), 7.28 (d. J = 8. 3 

Hz, 2H), 7.5 8 - 7.6 0 (in, 2H) , 7.77 (d. J = 8. 3 Hz, 2H) , 8.0 2-8.0 3 (ra. IH). 8.14-8 

. 20 (m, IH) , 8. 68 (s, IH) . 
APCIMS iii/z: [M-H]" 4 4 3. 

[mmm i 5 ] 

[ 0 0 8 2 ] 

7- (4-^ Jl ^ iy y :^ — 'I ) -b- ^ -a u y — )l ^ ^ )l T ^ J -I- ;>• V ^ ^ -y 

it^m'o^mv^. ^m#iJlI h iBjif ^:^v4Tft:^i^l5^^R^L/co 
1h NMR (DMSO-dg, d): 3.25 (s, 6H) , 3.99 (s, 3H) , 7.12-7.16 (in, IH), 7.20 (s, IH 
), 7.2 5 - 7.2 6 (ill, IH), 7.28 (d, J = 8.3 Hz, 2H) , 7.35-7.41 (in, 2H) , 7.79 (d, J = 
8. 3 Hz, 2H) , 8. 63 (s, IH) , 12.95 (brs, IH) . 
APCIMS m/z: [M-H]" 4 3 2. 

1 6 ] 

[ 0 0 8 3 ] 

7- (4-^ >i i)r^^ y ^ — >i) -5- (3->' T J y 3l — >i > ^ t 5 J -I- V ^ ^ -yf 

fb^t/6^fflv^. mmmwh |B]tl'5r^vSTfb^i^l6^^fiK Lfcc 
1h NMR (DMSO-dg, d): 3.25 (s, 6H) , 4.00 (s, 3H) , 7.21 (s, IH), 7.26 (d, J = 8. 1 
Hz, 2H), 7 . 4 5 - 7.5 4 (m, 2H) , 7.70 (s, IH). 7.7 6 - 7 . 7 9 (m, IH), 7.78 (d, J = 8. 1 H 
z, 2H). 8.61 (s. IH). 
APCIMS m/z: [MIH] + 4 2 5. 

{^mm 1 7 ] 

[ 0 0 8 4 ] 

7-(4-^^b t^^y y 01 ^ ) -5- (5- ^7 n a t° 'J y -I- -i )i) -l-i^ ^ )i T ^ ; -8- > h ^ 

^•^ > (fb^if^n) 

1h NMR (DMSO-dg, <5 ) : 1.18 (t, J = 6.9 Hz, 6H), 3.73 (o, J = 6.9 Hz, 4H) , 4.00 ( 
s, 3H), 7.22 (s, IH), 7.28 (d, J= 8.3 Hz, 2H) , 7.81 (d, J = 8.3 Hz, 2H) , 7.92 (t 
, J = 2.0 Hz, IH), 8.22 (d, J = 2.0 Hz, IH), 8.56 (d, J = 2.0 Hz, IH), 8.67 (s, 
IH) , 12. 98 (brs, IH). 
APCIMS m/z: [M+Hl+4 6 3. 

{%mm 1 8] 

[ 0 0 8 5 ] 



I - ii-^ >l ^ iy y ^ — >i) ii- v:! u y ^ — ^l) / h^>'-2-(>^^H"5 J ) 

1h NMR (DMSO-dfi. d ) : 2.92-2.93 (m, 3H) , 3.98 (s, 3H) , 7.13-7.16 (in. IH). 7.19 ( 
s, IH), 7. 2 4 - 7. 2 5 (ni, IH), 7.26 (d, J = 8.4 Hz, 2H) . 7 . 3 6 - 7 . 3 8 (m, 2H) , 7.52 (brs 
- IH) , 7. 78 (d. J = 8. 4 Hz, 2H) , 8.55 (s, IH) . 
APCIMS ra/z: [M+H] + 4 2 0. 

immm 1 9 ] 

[ 0 0 8 6 ] 

7- (4-^ Jl >- y — 'I) -5- (3->' T J y — >l)-Z- V ^ -I- { =F >l T ^ J ) ^ -j- V 

1h NMR (DMSO-dg, 5): 2.9 0 - 2.9 2 (m. 3H) - 3.97 (s, 3H) . 7.19 (s, IH), 7.23 (d, J 
= 8.3 Hz, 2H), 7.4 4 - 7.5 3 (ni, 3H) , 7.70 (s, IH), 7.7 5 - 7 . 7 9 (in, IH), 7.76 (d, J = 
8. 3 Hz, 2H) , 8. 52 (s, IH) . 
APCIMS m/z: [M+H] + 411. 

{^mm 2 0 ] 

[ 0 0 8 7 ] 

1- [{-ii )i >f^^ y ^ =- >i) -5- (5- a u \£ > -3- ) -8- > h ^ -2- (> ^ 5 J ) 
^i- >/ 'J > (ft:^t/20) 

fb^^lO^fflv^. ^^15011 i: ts]tl'5:^vS-eft:^^20^^;3^Lfc„ 
1h NMR (DMSO-dg, d): 2.93 (d, J = 4. 6 Hz. 3H) , 3.99 (s, 3H) , 7.22 (s, IH) , 7.27 
(d, J = 8.2 Hz. 2H). 7.56 (brs, IH). 7.81 (d. J = 8.2 Hz, 2H) , 7.90 (t. J = 2.0 
Hz, IH), 8.24 (d, J= 2.0 Hz. IH). 8.56 (d, J = 2.0 Hz. IH). 8.60 (brs, IH) , 12. 

96 (brs, IH). 

APCIMS ni/z: [M+H] + 4 21. 

[mmm 2 1 ] 

[ 0 0 8 8 ] 

1- {l-[2- {a^ h ^ ^> :^ 'I t' — 'I) :^'t — Ji]} iZ- ^ u u y — Ji) ^ >i -r ^ ; -8- 
> h ^i-'/ ^) y (fb^t|^21) 

ft:^^5 ( 1. 97 g, 5. 00 mniol) . t ^ ') Jim^^ (5. 41 niL. 50. 0 mmol) . WM^^y 

'J^ U (113 mg , 0.5 0 0 nimo 1 ) . \A-^y-^['Jy^=-'Vt^y^y^ ; ) 7 I u -b > ( 5 5 4 rag , 
1.00 mmol) . h ';:x^;H-5> (3.46 mL, 25.0 mmol) ^^'DMF (20 mL) <^S^i|^^T 
;b m-iTLT. 100 'C-^\m^W^^\^tz. jxl^;i«^SStT']K/4rL/i^. 7K^^nx.1ffaiL 

^mttz^. s^Sa^B^ff v^f[:^ii^2i (1.55 g, 75%) ^mmm^^BtLxmrz. 

1h NMR (CDCI3, d): 1.28 (t, J = 7. 1 Hz, 3H) , 3.30 (s, 6H) . 4.08 (s. 3H) . 4.19 ( 

Q, J = 7. 1 Hz, 2H), 6.34 (d, J = 15.9 Hz, IH), 7.14-7.18 (m, IH), 7.2 5 - 7.2 6 (ra, 
IH), 7 . 2 8- 7 . 2 9 (m, IH) , 7.3 9 - 7.4 7 (m, 2H) . 7.51 (d. J = 15.9 Hz. IH), 8.60 (s, 1 
H). 

APCIMS m/z: [M+H] + 412. 

immm 2 2 ] 

[ 0 0 8 9 ] 

2- T5 J -i-{E-[2-{:^ h :^ t^ — fi) — u y 3L — Ji)-l- ;^ 

^i- >/ ') > (fb^t;22) 

it^m^^m^^. ^mi^iJ21 t |B]tl'5r^vSTfb^t/2 2^^R^L/--o 
1h NMR (CDCI3, d ) : 1.2 9 (t, J = 7. 1 Hz, 3H) , 4.11 (s, 3H) , 4.21 (q, J = 7. 1 Hz, 
2H), 5.54 (brs. 2H) . 6.38 (d, J = 16.0 Hz, IH), 7.15-7.18 (m, IH) , 7.28-7.31 (ra 
, 2H), 7.42-7.51 (ra. 2H) . 7.51 (d. J = 16.0 Hz. IH), 8.63 (s, IH). 
APCIMS m/z: [M+H] + 3 8 4. 



immm 2 3 ] 

[ 0 0 9 0 ] 

2-T 5 J -l-{l-[2-{:^ h ^ :^ 'I t' — >i) — ^i]] h ^ >- -5- (3-- h o 7 a: ) 

^-^ >/ > (fb^i|^23) 

1h NMR (DMSO-dg, S ) : 1.18 (t, J = 7.1 Hz, 3H) , 3.9 7 (s. 3H) , 4. 10 (q, J = 7.1 H 
z. 3H), 6.77 (d, J = 15.7 Hz, IH) , 7.13 (brs, 2H) , 7.25 (d, J = 15.8 Hz. IH), 7. 
58 (s, IH), 7.8 0 - 7.8 7 (ni, 2H) , 8.16-8.17 (in, IH) , 8.3 8-8.4 2 (ni, 2H). 

[mmm 2 4 ] 

[ 0 0 9 1 ] 

l-{l-[2-{:^h ^ >l t'->l)::!^'T — )l]}-h-{^-iyT J ^ 3u — >i) -l-i^^ J- ^ )i T 5 ; -8- 
> V ^ ^ V ^) y 

it^m^^m^^ . ^^15021 h |B]tl^r^aTfb^#2 4^^;5^L/c„ 
1h NMR (CDCI3, 5): 1.28 (t, J = 7.1 Hz, 3H) , 3.33 (s, 6H), 4.09 (s, 3H) , 4.19 ( 
Q, J = 7.1 Hz, 2H), 6.35 (d, J = 15.8 Hz, IH) , 7.2 5 - 7.2 6 (111, IH), 7.39 (d, J = 1 
5.8 Hz. IH). 7.51-7.55 (m, IH), 7 . 5 9 - 7.6 6 (m, 2H) . 7.7 6 - 7.8 0 (in. IH). 8.49 (s, 1 
H). 

APCIMS m/z: [M+H] + 4 0 3. 

[mmm 2 5 ] 

[ 0 0 9 2 ] 

7-{E- [1- {:jz V ^ iy >i — 'I) ^ ^ =- >i]] -5- (5- a u f i; > -3- ^ >i ) -l-'J ^ n t 

5 ; -8-> h ^-y-f y (-fb^^25) 

1h NMR (CDCI3, d): 1.24 (t, J= 7.0 Hz, 3H) , 1.28 (t, J = 6.9 Hz, 6H) , 3.78 (a, 

J = 6.9 Hz, 4H), 4.08 (s, 3H) , 4.20 (q, J = 7.0 Hz, 2H) , 6.37 (d, J = 16 Hz, IH) 
, 7.25 (s, IH), 7.41 (d, J = 16 Hz, IH), 7.66 (t, J = 2.1 Hz, IH) , 8.42 (d, J = 
2. 1 Hz, IH) , 8. 53 (s, IH) , 8. 70 (d, J = 2. 1 Hz, IH) . 

2 6 ] 

[ 0 0 9 3 1 

l-{l-[l-{azh tl )l t^ — >V):^n^ — >V]}-':>-[l-^ xzu-y — ;f- V ^'^-l-{;>- ^ >l 

T 5 ; ) ^ + w > ( it^mi^) 

it^mi^mv^. %mmi\ ^ fB]ti'5r^vSTfb^ii^26^^R^L/i„ 

1h NMR (DMSO-dg, d ) : 1.20 (t, J = 7. 1 Hz, 3H) , 2.9 0 - 2.9 2 (in, 3H) , 4.02 (s, 3H) , 
4.11 (q, J = 7.1 Hz, 2H), 6.74 (d, J = 15.9 Hz, IH), 7.29-7.31 (ni, IH). 7.30 (d 
, J = 15.9 Hz, IH), 7.43 (s, IH). 7.5 6 - 7 . 6 4 (m. 3H) , 8.39 (brs. IH). 
APCIMS m/z: [M+H] + 3 9 8. 

mmm 2 7 1 

[ 0 0 9 4 ] 

l-T 5 ; -7-[E-(2-^^u ^ :jz ^ — )i )] [I- ^ x:i u V ^ — )i ) -I- ^ V ^ ^ -y y 
(fb^t/2 7) 

it^mil ( 2 0 0 mg, 0.521 niinol) ^ THF ( 6 inL) > 5^ 7 - ( 6 inL) lc-J§»L. 5% 

^mit^} uii^Wm. (6 mL) -^Ira^. ^STM^^tSJ^ t f::, jxfS;*^2 m\/im.mx^^ 
foL/i:^. *f tii L/-c*S^^^5XL. U htifz^^^B^i^X^mW \^ . it^mn (166 mg, 90% 
) ^i^n^U^B hLXUTz. 

1h NMR (DMSO-dg, 5): 4.00 (s, 3H) , 6.60 (d, J = 15.9 Hz, IH) , 7.20 (brs, 2H) , 7 
.23 (d, J = 15.9 Hz, IH), 7.2 6 - 7 . 2 8 (m, IH), 7.41 (s, IH) , 7.51 (s, IH), 7.54-7. 
62 (m, 2H), 8.37 (s, IH). 
APCIMS m/z: [M+H] + 3 5 6. 

{%mm 2 8] 

[ 0 0 9 5 ] 



fi:^t?2i^fflv^. mmm2it mm-^j::fi'^X'it^f^2^^<^mLrz. 

1h NMR (DMSO-dg. d): 3.23 (s, 6H) , 4.02 (s, 3H) , 6.62 (d, J = 15.8 Hz, IH) - 7.2 
5 (d- J = 15.8 Hz, IH), 7.2 6 - 7.3 0 (m. IH). 7.42 (s. IH), 7.53 (s, IH), 7.58-7.63 

(ill, 2H), 8.45 (s, IH). 
APCIMS ra/z: [M+H] + 3 8 4. 

immm 2 9 ] 

[ 0 0 9 6 ] 

2-T 5 J -7- [E- (2-^ >- ni-T^::^ ;U )] -8-> h ^ ^ -5- (3-— h a 7 a: c::^ ^ >/ 'j > 

(ft:^^29) 

fb^i|^23^fflv^. ^m#J27i: fs] tl ^ T fb^^l^ 2 9 ^ ^15^ L f:: o 
1h NMR (DMSO-dg, d): 4.01 (s, 3H) , 6.65 (d, J = 15.8 Hz, IH) , 7.19 (d, J = 15.8 
Hz, IH), 7.22 (s, 2H), 7.55 (s, IH), 7.6 5 - 7.7 3 (m, IH), 7 . 7 7 - 7 . 8 9 (in, 2H) , 8.14 
-8. 15 (in, IH) , 8. 3 7 -8. 4 2 (m, 2H) . 
APCIMS m/z: [M-H] " 3 6 5. 

immm 3 0 ] 

[ 0 0 9 7 ] 

i-[l-{2-^ >i t^^iy):^'T — >l]-^-{i-^>ir J y — Ji ) -2-iy' T ^ ;-8-> h ^ ^ 

fb^^2 4^fflv^ . mmm2i t mntc ^ mx- it^^ ^ l rz. 

1h NMR (DMSO-dg, d): 3.23 (s, 6H) , 4.03 (s, 3H) , 6.63 (d, J = 15.8 Hz, IH) , 7.1 

9 (d, J = 15.8 Hz, IH), 7.55 (s, IH), 7.66 (d, J = 7.7 Hz, IH), 7.77 (t, J = 7.7 

Hz, IH), 7.86 (s, IH), 8.01 (d, J = 7.7 Hz, IH) , 8.43 (s, IH). 
APCIMS ra/z: [MIH] + 3 7 5. 

immm 3 1 ] 

[ 0 0 9 8 ] 

7- [E- (2-^ 'I t^^i-) :^^ — >l]-b-{^-^ uu t° >) >-3- 'l ) -2-iy' :r. ^ jI T ^ ; -8- > h 

^-^ >/ > (fb^i|^3i) 

fb^t/2 5^fflv^. mmm2it iBjti^&^^vSTfc^i^si^^/j^ l^co 

1h NMR (DMSO-dg, d ) : 1.16 (t. J = 6. 5 Hz, 6H) , 3.71 (q. J= 6.5 Hz. 4H) , 4.03 (s 
, 3H), 6.66 (d, J = 16 Hz, IH), 7.18 (d, J= 16 Hz, IH), 7.56 (s, IH), 8.06 (dd, 
J = 1.8 Hz, 2.4 Hz, IH), 8.47 (d. J= 1.8 Hz, IH) , 8.51 (s, IH) , 8.80 (d. J = 2.4 
Hz, IH), 12.33 (brs, IH). 
APCIMS m/z: [M+H] + 413. 

immms 2] 

[ 0 0 9 9 ] 

7- (2-^ >i >l) -5- (5- ^ n n t° "j >-3- 'l ) -2-'J iVT ^ ) -I- ^ V ^ ^ 

') > (fl::^i^3 2) 

xni 

ft:^tJ 2 5 ( 1 5 0 rag, 0. 34 ramol) ^ :^ 9 J - >i (1.5 mL) ;^^^THF ( 1. 5 mL) izMM t . 
^mitt-^m-y h ') ^ u (38 rag, 1.0 mraol) -^M^. t >\. =f>^rLT. l^^^n^SrtL 

XW^. ^ii^mm-^ ^'y ^ uxmi^\^tz. vg^^ilS^JEES* L . ^) ii Y >v mm ri V 
r ^ 7 ^ - (^^^-jz^ ;U - -ft > = 1 : 3) X%%m L . 7- (2-:^ V ^ iy il >^ if^ - >^ ) 

a a t° 'j y y A jI ) -2-y ^ Ji T ^ J ^ h ^ y ^ -)-'/') > (39 rag, 26%) 

1h NMR (CDC 1 3, d ) : 1.2 0 (t, J = 7. 1 Hz, 3H) , 1.2 2 (t, J = 7. 1 Hz, 6H) , 2.4 6 (t, 
J = 7.7 Hz- 2H), 2.79 (t, J = 7.7 Hz, 2H) , 3.76 (q, J = 7.1 Hz, 4H) , 4.04 (s, 3 
H). 4.07 (q, J = 7.1 Hz, 2H) . 6.94 (s. IH), 7.64 (t, J = 2.1 Hz. IH), 8.42 (d, J 



= 2. 1 Hz, IH) , 8. 44 (s, IH) , 8.66 (d, J = 2. 1 Hz, IH) . 

am 

1h NMR (DMSO-dfi. d): 1.14 (t, J = 6.8 Hz. 6H) , 2.43 (t, J = 7.7 Hz. 2H) . 2.61 ( 

t, J = 7.7 Hz, 2H), 3.68 (q, J= 6.8 Hz, 4H) , 3.95 (s, 3H) , 7.21 (s, IH), 7.99 (t 
, J = 1.8 Hz, IH), 8.39 (s, IH) , 8.46 (d, J = 1.8 Hz, IH) , 8.73 (d, j = 1.8 Hz, 
IH). 

APCIMS ra/z: [M+H]+4 15. 

{^mm 3 3 ] 

[0 1 0 0] 

1-T 5 J -l-{l-ti )i t^^i- X2U^ 3L — >i)-l- ^ h ^ >- ^-^ ^/ > ( fb-Q- 

mil) 

1h NMR (DMSO-d^, d): 2.42 (t, J = 7.5 Hz, 2H) , 2.61 (t. J =7.5 Hz, 2H) , 3.90 (s 
, 3H), 6.85 (s, 2H), 7.15 (s, IH), 7.2 4 - 7 . 2 8 (ra, IH), 7.37 (s, IH), 7.52 (s, IH) 
, 7. 54 (s, IH) , 8. 27 (s. IH) . 
APCIMS m/z: [M-H] " 3 5 6. 

[mmm 3 4 ] 

[0101] 

7- [I - )i ^ iy :jz ^ )i ) - {I - ^ X2 X2 -y — >i ) -l-i; ^ ^ tvr % ; -8- > V ^ ^ -yf 
> (ft:^i^34) 

fb^t/21^fflv^. ^5te#J3 2 i: |B]tl^:^>ST-<b^t/3 4^^fiK Lfco 
1h NMR (CDCI3, d): 2.49 (t, J = 7.8 Hz, 2H) , 2.81 (t, J =7.8 Hz, 2H) , 3.30 (s, 
6H), 4.02 (s, 3H), 6.94 (s, IH) , 7.13-7.17 (in. IH). 7 . 2 6 - 7 . 2 7 (m, IH), 7.40-7.43 

(m, 2H) , 8.50 (s, IH) . 
APCIMS m/z: [M+H] + 3 8 6. 

3 5 ] 

[0102] 

7- (2-^ ;u .t'^ >- ^ ^ ) -5- (3- ^ n n -7 ) -8- > V ^ -I- ^ ^ T ^ J ^ ') y 

(fb^t/35) 

ft:^t/26^fflv^. mmmnt iB]ti^-:^viTfb^i%35^^i^ t tz. 

1h NMR (DMSO-dg, 5): 2. 4 1-2. 4 7 (111, 2H) , 2. 6 0 - 2. 6 6 (111, 2H) , 2. 8 7 - 2. 8 9 (m, 3H) , 3.94 
(s, 3H), 7.18 (s, IH), 7.24-7.31 (m, 2H) . 7.3 8- 7 . 3 9 (m, IH), 7 . 5 3 - 7.5 5 (ra, 2H) , 
8.29 (s, IH). 

APCIMS m/z: [M+H] + 3 7 2. 

immm 3 6 ] 

[0 1 0 3] 

7-^ 'I ^ >- > ^ ;u -5- (3- ^ n n 7 31 ^ ) -2-i^* > ^ jI. 5 ^ -8- > h ^ >- ^ ^/ V > ( 
fb^i^3 6) 

xni 

it^^'o ( 3 9 3 rag, 1.0 0 ramol) . T ') >i h ') ^ 'i X ( 0. 3 7 2 raL, 1.2 0 raraol) . 
h^^x(h ') V — Ji 7^ y ^ y ) ^< y i^' 'y u (58 mg. 0.050 raraol) i^' ir ^ -^f y (5 

raL) cou^!i^^^T >i ^y^mr . ^mm-h^mMML fz. mmm^kmu^xwcf^L . tk^^d 
Lfz. mm^m}±mi:L. nm\z-^^^y^mx.h ^) ^ ^ l -i^ b y ltz'^. mmLi-T 

') >i ^ u u y ^ - Ji) -l-i; ^ ^ >i-r ^ ; -8- > K ^ ^ ^ •/ V > ( 2 8 7 rag. 81%) ^ 

1h NMR (CDCI3, d): 3.2 0 -3.2 3 (ra. 2H) . 3.31 (s. 6H) , 4.04 (s, 3H) , 4 . 8 8-4.9 5 (ra, 
IH), 5.01-5.06 (ra, IH). 5.8 0 - 5.9 3 (ra. IH), 6.92 (s, IH), 7.18-7.21 (ra, IH) . 7.2 
6-7.27 (m, IH), 7.3 8- 7.4 0 (ra. 2H) . 8.56 (s, IH). 



APCIMS m/z: [M+H] + 3 5 4. 

am 

Jl^niX-rnhfltziM^m (280 mg, 0.791 mmol) ^THF (15 mL) J^D^tK (3 niL) \zMm 
L . 2. ^%mWcitir ^ 5 ^ atK^S'^r (0.16 mL, 0.016 mraol) ;^^5 0% > ^ ^i- ^ ^i- > -N 

- ir ^ \' a^MW. (0.185 niL, 0.791 inmol) ^ST 24Bf Fi^KJ^fi L /co jxlt^i&lCTk 

- = 30 : 1) Tit M L . ^-[l-^ uu-y 3^ — >i) -I- (2, 3-S-' t H n ^ ^ v° u ti" ) -2->^^ > 

5 ; -8-> h ^i- ^-^ ^/ > (140 mg, 4 6%) ^i^^^feM^i: Lxmfz. 
1h NMR (DMSO-dg. d): 2 . 3 7 - 2 . 4 6 (m, IH), 2.58-2.65 (in, IH). 3.20 (s. 6H) . 3.61-3 
.68 (IH. m). 3.95 (s. 3H) , 4.4 8-4.5 2 (m, IH) , 4.5 6 -4.6 0 (m. IH). 7 . 2 0 - 7 . 2 4 (m, 2 
H), 7.2 8- 7.3 3 (m, 2H) , 7 . 4 2 - 7 . 4 3 (m, IH) , 7.51-7.53 (in. 2H) . 8.36 (s. IH). 
APCIMS m/z: [M+H] + 3 8 8. 
X^3 

XniX^m^firzit^m (I2i O. 330 mmol) (3 mi) . ;^9J-Ji(^ml) 

JkTfy^ (1.5 mL) \zMm\^. ^'(^T . "^^^mm-y h ') u (85 mg, 0.3 9 6 mmol) 
^fzo mUX'^O^mmn^. -r ^ mm (H mg, O. 594 mmoO ^^/Si^^ie (42 mg. 0. 
4 6 2 mraol) ^^n^.. mUX^mmmWLrzo Jxft^mlz ^ irmm-^ h ^ uyH)^m^ f]^ x. ^ 

^ ^ M i± © S L . >- ') ^ Y >i i7 ^ u ^ u h y ^ - ( ^ X3 13 Ji u : ^ 9 J - )i = [i) 
: 1) TUML. ft:^^ 3 6 ( 6 5 rag, 53%) ^ mm^m t L X W fz . 

1h NMR (CDCI3, S): 3.30 (s, 6H). 3.51 (s. 2H) . 4.03 (s, 3H) , 6.97 (s, IH) , 7.16 
-7.19 (m, IH), 7.2 8- 7.2 9 (m, IH). 7.3 8-7.4 2 (ra. 2H) , 8.54 (s, IH). 
APCIMS m/z: [M+H] + 3 7 2. 

[mmm s i \ 

[0104] 

7- (3-^ >V if. ^ ^ =- !\.) [I- ^ X2 X2 ^ ^ — )V) -l-i^' ;)' ^ >IT ^ ; -8- > h ^ ^ ^ 

it^m'ihl-ti >i t^^ V a:z^;u.t:n>i&^ffiv^. ^ SfefJ 1 1 i: Ib] +1 ^ -fb^i|^ 3 7 ^ 

1h NMR (DMSO-dg, S): 3.25 (s, 6H) . 3.99 (s, 3H) , 7.13-7.16(m- IH), 7.20 (s, IH) 
, 7.25 (s, IH), 7.3 3 - 7.3 9 (ra. 4H) . 7 . 7 3 - 7 . 7 8 (m, 2H) , 8.62 (s, IH). 
APCIMS m/z: [M-H] " 4 3 2. 

\%um 3 8 ] 

[0 1 0 5] 

7-(3-^^U t^^iy -y — n a i^- «; y -I- -i )i) -l-i^' zl. =f )i -y 5 ; -8- > h ^ >- 

L tz. 

1h NMR (DMSO-dg, 5): 1.18 (t, J = 6. 9 Hz, 6H), 3.73 (o, J = 6. 9 Hz, 4H) , 4.00 ( 
s, 3H), 7.22 (s. IH), 7.39 (ra, 2H) , 7.71 (s, IH) , 7.78 (m, IH) , 7.92 (t, J = 2.1 
Hz, IH), 8.23 (d, J = 2.1 Hz, IH) , 8.54 (d, J = 2.1 Hz, IH), 8.66 (s, IH). 
APCIMS m/z: [M+H] + 4 6 3. 
3 9 ] 
[0106] 

7- (5-^ >i ^ > t° 'j i^' > -2- -i ^ — -l-i^' / ^ )IT ^ ; -8- > h ^ >- 

^-h >/ y (fb^i^3 9) 

xni 

fb^t/5^fflv^. 12 1 |B]?li>&;^vST'5- (S-i' a n 7 X c:^;u) -2->'* > ^ -F 5 ; -8- 

> h ^ -7- (4, 4. 5, 5--^ h ^ > ^ ;b-l, 3. n ^ > -2- ^^ ) ^ ^/ V > ( it^ 



^r) ^^H^LTz. 

am 

1h NMR (DMSO-dg, d): 3.26 (s. 6H) . 3.99 (s, 3H) , 7.06 (d, J = 8.3 Hz, IH), 7.13 
-7.15(111, IH), 7.2 7 - 7.2 8 (111, IH), 7. 3 6 - 7. 4 6 (in, 3H) , 7.98 (dd. J = 2.1. 8.3 Hz, IH) 
, 8. 67 (s, IH) , 9. 04 (d, J = 2. 1 Hz, IH) . 
APCIMS ra/z: [M+H] + 4 3 5. 

{^mm 4 0 ] 

[0107] 

l-{^-ti 'I t^^'y \£ 'yi^ -l-A ^u)-5-(3-^' a a 7 ^ — ;f- ^ Ji t ^ ; -8-> h ^ >- 

^-^ >/ > (fb^t/4 0) 

fb^il^r i: 5--7-~u t -2-7:7 4<^^ t= >; >^^>^fflv^. ^S&fJ 1 1 i: (s] tl ^ft T ft:^# 4 0 ^ 

1h NMR (DMSO-dfi, d): 3.25 (s, 6H) , 4.01 (s, 3H) , 7. 1 5-7. 1 8 (ni, IH), 7.2 8- 7.4 4 (ni 
, 4H), 7.80 (dd. J =2.3. 8.3 Hz, IH). 7.94 (d. J = 8.3 Hz, IH). 8.41 (d. J = 2.3 
Hz, IH), 8.64 (s, IH). 
APCIMS iii/z: [M+H]+ 4 3 5. 

[mmm 4 1 1 

[0108] 

7- (5-^ t^^ ^> y ^ > -2- ;b ) -5- (3- CI u 7 31 ^ ) -2->>' >^^bT5 ;-8-> h ^ 

•y-/ ^) ly (-fl:^i^4i) 

fb^tJr i: 5--/at-2-7a-^ ^u^^fflv^. ^Stel5iJ 11 i: Is] +1 fC^if^ 4 1 ^ ^fi^ L 

o 

1h NMR (DMSO-dg, 5): 3.21 (s, 6H) , 4.01 (s, 3H) , 5.55 (d, J = 3.6 Hz, IH), 7.06 
(d, J = 3.6 Hz, IH), 7 . 2 5 - 7 . 2 9 (m, IH), 7.42 (s, IH) , 7.49 (s, IH) , 7. 5 2-7. 6 1 (m, 
2H), 8.44 (s, IH). 

APCIMS ra/z: [M+H] + 4 2 4. 
[^]5te#J 4 2 ] 

[0109] 

] - - il >V if^ ^ =^ ^ y ^ -I- ^ >\.) -"i- [I- "7 X2 x:i V — )V) -l-i; ^ ^ )V T % ) - %- ^ V ^ 

^ ^-^ V' 'j > ( fb^t/4 2) 

fb^il^r i: 5-7^a t-2-^ 7 > ^ /iO^^^f^ . ^JSfJ 1 1 i: IB] tl 'fc ^'J T" f b ^ 4 3 

1h NMR (DMSO-dg, d): 3.22 (s, 6H) , 4.01 (s, 3H) , 7.10 (d, J = 3.9 Hz, IH) , 7.23 
-7.26(111. IH), 7.35 (s, IH), 7 . 3 6 - 7.3 8 (m, IH) , 7. 4 6 - 7. 5 5 (m, 2H) . 7.54 (d. J = 3.9 

Hz, IH), 8.47 (s, IH). 
APCIMS m/z: [M+H] + 4 4 0. 
4 3 ] 
[01 10] 

5- (3- n n 7 01 ^ ) -l-i; > ^ T 5 ^ -8- > h ^ >- -7- ( 1 , 2 , 5 , 6-^ V => \l Y X2 \£ ^) i; > 

-4--f ^^) ^-^ > (fb^i|^4 3) 

XSl 

fb-n-t/r^^4- h 'J > 5^ > *-^b-3, 6->'' t H a-2H-t° 'J i-'>-l-^^i, >K> ^ tert- 
-7-^ ;^ a: 7. ^ ^ . ^ S£ I^IJ 1 1 i: |b] tl vS T 7 - ( 1 - 1 6 r t - 7' h ^ ^ ^ — ^1. - 1 , 2 , 5 , 6 - 
h 7 t K n I:::- V > -4- A )V) [I- ^ X2 X2 -7 — >\.) -l-i; ^-8-^1 h^i^^ 

-i- > ( fb^^ s ) ^ ^fiS; L o 

1h NMR (CDCI3, d): 1.45 (s, 9H). 1.96 (brs, 2H) , 3.32 (brs. 8H) , 3.91 (brs. 2H) 
, 4.04 (s, 3H), 5.58 (brs, IH), 6.89 (s, IH) , 7.15-7.18 (m. IH). 7 . 2 8- 7 . 2 9 (m, 1 
H). 7.3 3 - 7 . 3 6 (m, 2H) , 8.73 (s, IH). 



APCIMS m/z: [M+H] + 4 9 5. 

am 

XglT#^ tlfcfb^il^s ( 9 0 0 mg. 1.8 2 mraol) ^ u u ^ 9 y (12 niL) \zMm L . 
*/^T. V ^) V >iirximm (6 mL) ^^n^fco ^ST 1 O^^KJ^I^^. ig^^MJEtS* L . 

6 03 nu, 8 4%) ^f^Mfe^SH i: L T#/co 

1h NMR (CDCI3, d): 1.9 2 - 1.9 4 (ni, 2H) . 2.7 9 - 2 . 8 3 (111, 2H) , 3.32 (s, 6H) , 3.36-3.3 
9 (m, 2H), 4.04 (s, 3H) - 5.6 2 - 5.6 3 (in. IH). 6.93 (s, IH), 7.17-7.21 (in, IH) . 7.3 
1-7.32 (ra, IH), 7.3 5 - 7.4 7 (ra. 2H) . 8.74 (s, IH). 
APCIMS in/z: [MIH] + 3 9 5. 

{^mm 4 4 ] 

[0111] 

1 - [\ - ti >l ^ >- ^ ^ >i - \ . I < ^ , G-'T^ h ^ t K a f 'j >• > -{--{ )i) [I- ^ u u -7 31. ~ >i) - 
l-iy' > ^ -F 5 ; -8- > h ^ >■ ^ V'' 'j > ( ft:n-*^44) 
1 

ft:^t/ 4 3 ( 3 9 5 mg, 1.00 mmol) ^DMF (8 niL) \zMm\^. ^UX')kmti ^ u ( 2 7 6 mg 
, 2.00 mmol) JkU -7^ n ^m^^ (0.166 raL, 1.50 mmol) ^1]Wz.rz. ^ST2^II0W: 

u V h V ^ - ( +^ > : ^ >i^\ : 3) xnU L . 5- (3- a u 7 ^ ^ ^1. ) -2- 

> ^ T 5 ; -7- (l-:3i h >- ^ .-K ;u > ^ - 1 . 2 , 5 . 6--7^ N ^ t H a >; > -4- ^ 'i 
)-8-> h ^-^ -i > (fb^t/u) ( 3 2 8 mg. 6 8%) ^ v^Hfe,^ i: L T # o 
1h NMR (CDCI3, d): 1.27 (t, J = 7. 1 Hz, 3H) , 2.04 (brs, 2H) , 2 . 5 2- 2 . 5 6 (m, 2H) , 

3.16-3.19 (m- IH), 3.25 (s. 2H) , 3.32 (s, 6H) , 4.02 (s, 3H) , 4.18 (q, J = 7. 1 H 
z, 2H), 5.56-5.58 (ra, IH), 6.96 (s, IH) , 7.17-7.21 (m, IH). 7.30-7.31 (m. IH), 7 
. 3 4 - 7. 3 6 (ra, 2H) , 8.74 (s, IH) . 
APCIMS ra/z: [M+H] + 481. 
X^2 

1h NMR (DMSO-dg, d ) : I. 11 (brs, 4H), 3.22 (s, 6H), 3.72 (brs, 2H) . 3.96 (brs. 2 
H), 3.97 (s, 3H), 5.55 (brs, IH), 7.08 (s. IH). 7.28-7.31 (m, IH), 7.41 (s, IH) , 

7. 5 0 - 7. 5 2 (m, 2H) , 8. 54 (s, IH) . 
ESIMS ra/z: [M+H] + 4 5 3. 
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